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vitirwn ii!?nv - iiruan Mmi yi'pxv 


nn iNnn N3n ii T *n .Q^mrnn a tT bAyn o*bA onxv o 7i rm?i nvnpn no .27 

.□’non yAin n*bAii mn»Tn 

?nPTin nioiKjin n&mnn ni’ya miNinnn ,c ,b ,a nm ( 7j,i 



c . A 

.Ti 7 2a niy^Qian nmpjn pibpp nrtN qjo .1 


o’jipia bp e n ’at jnh nibn n* *im 7 i naiun irma ™nn a‘’Kin o’DiAnn ni^w .28 

? X pnbt? ^ah thni 






.n 7 imni-u>pbN nmp bp mm'jN 7 ntn n*jniK7t w n* o’Tiin 

.nun e- 10 ’ Vp b a m>a b nmbNi nun 2 «i<f 7 bp b* mm a nmbN 

.b nmb« bp ntn o^jp bru a nmbN bp iVaukh *iup -»d o’tmn 

omn 7 tn t ibN mmbK 7 npi omnan miiinsn »app nn n, -i n dn 

b a 

:N17) 

"b 

1 .n l/4 .7 4 ,A 1/2 .3 2 . N 
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1982 


\f>Hv - ttroan \\5 hv 


.unn D’jnoi7*7N mm *ionn mwn *7y ^sia ’uimsmn ti h .30 

.nwna ymm man nnyiy nN D 7 » 7, ?nji 
?p3j D’Kin D’PDiynn inn m 7 * 
in cnni?? 1 ?* d 7 i?*7D3 n* 7 ,onDn -py 4 ? nnnn tikh nnyny n* omupn on .k 

.mnnn 

jpa-pian n 7 P3 7 i?n nm3*n n 1 ?™ ,iup rpnt> " 73 a mirtsan D’lnu^Kn todh .3 

,n3fiwn nJ 7 K on^f 

nm 7 nn jpimpn iimiNn dai , iup amp ‘jdi D’D^mn D’jnup^n ism .a 

.mop on 1 ** 

r’i?3’i?n nm jkh 0 * 71 * ,iunpn m* nmiv *733 D’o^Din DmiupVan tddd .t 

.mi?p Dn*?» nnvnn 





1982 


MMO fniWD 


1982 ytouv - ttmo smwti 


0 = 90° Kb .I 9 = tg-^ - 1 . ^ : ^ 2 ) .K 

V 2 ’ / 

v = V0-75 g-R pfil> l 7 ’^n .3 h = 2.75 R .K 

AS = 5.67 ^ 2 ’9 pp ^ht>n .3 

(1) W =-1.2410 s J (2) W = -1.7310 s J (3)W = -2.49-10 5 J .K 
(1) W = -l.2410 s J (2) W = -1.7310 s J (3)W =-2.4910 s J .3 
31.5 cm .3 h 3 = 70 cm (2) h 2 = 30 cm (1) .H 

Wi* = Wi + W 2 '^ -3 W 2 ’ = W 2 (l - .K 

P 2 v p2.f 

v4 . . c Mev V4 

K? m = 5 -^ 9 — ,K 


v = 0.98 c 

0 = 61°50’ ; I e ff = 9.43 A ; Z = 10.6 fi .N 

Ieff = 20 A ; u, 0 = 10 4 ~ .3 
Vr = 100 V ; V c = 200 V ; V L = 200 V .X 

X L = 8 Q .3 90° .M 

AX = 0.33 cm (3) Aa = 0° (2) Aa = 1°40 * (1) .3 

>w>wn oram >v>onn orcin .3 

V = -0.95 V .X Ek = 0.95 eV .3 X = 6630 A N 

E K = 3.978-10- 15 J .X X = 0.729 A .N 


2 x m TJ , 2m-v 
M - m M + m 


tt m 

U = ■ v 

M 


.K 


.1 


.2 

.3 

A 


.5 

.6 


7 

.8 

.9 


.10 

.11 

.12 

.13 

.14 

.15 
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1982 


limit? nnwn 


t = 3 sec .1 

X = 9 m .A 

, m 
v t = 6 — 

1 sec 

.1 

.16 

Ek = 5.45 • lO 10 J .A 

Ti = 39,260 sec 

.3 Ri=2.510 7 m 

.K 

.17 

E = 5-10- 3 J 

Q = 

1(T 5 C ; E = 5 10 - 3 J 

.K 

.18 

E’ = lO " 2 J 


E = 5 10 3 J 

.A 




0.1443 A -i ’X Km 

.H 

.19 

V = 

20.23 v .n 

v = 2.667-10 e — 
sec 

K 

.20 





.21 





.22 




»!l 

.23 




>n 

.24 




'A 

.25 




’A 

.26 





.27 




’K 

.28 




a 

.29 




a 

.30 




’N 

.31 




>A 

.32 
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1982 


1 *iQfO )l*in >3 


n’\yp np»33o - m>na »p*ia ]ibNV - l *iao» pjva 



:d^ion 'jy o’tiyian mniDn dk 
riiniDn ^ip\ v *?pv^ 

.vzx 1 ? o>iw a^tnon ^ypm 


EF X = 0 SF y = 0 


N 2 - fi = 0 Ni + f 2 - mg = 0 

N 2 = ^i'Ni Ni + ^ 2 'N 2 = mg 


uiiNiwon >iwo 


N 2 = r i - ^ m g . 

(1 + fli /Z 2 ) 


Ni 


mg 

(1 + fZi // 2 ) 


.H 


sm = o (rmnnim rmpA tmn) 


mg|cos(0) - N 2 L-sin(0) - f 2 Lcos(0) = 0 
mg*cos(0) - 2-N 2 -[sin(0) + /z 2 - cos(0)] =0 


:L n* 03&2U 


mg cos(0) - ?, mg ^ [sin(0) + /z 2 cos(0)] = 0 
U+Mi ^2> 


n»o room mg hk dsfcuu 

cos(0) + /zi/z 2 cos(0) - 2*/zi*sin(0) - 2 /Zi /z 2 cos(0) = 0 
cos(0)[l - /zi /z 2 ] = 2*/zisin(0) 

tga» = 1 V' 1 =* = 

*‘A*i v 2 */zi / 


d>nxitn ’lottnv p»Dto 90° rons trnmi /zi = o -wkd .a 

<)XW 
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2 *1000 ynn>a 


n*wp *)W by np»3D0 - m»ra ’p-ia pbNM> - 2 naoo jvhvs 

rponpn nrpnon hk Pa onp kuoi .n 
. n>Payon nP>oon Pv> nivPyn nnipin 
Ppvo on P>Pin Py o>Pyian ninian 
rnpmnn P\y ’onp nsna .’Ponin nani 
:pPi Ponun nan oaNno 

SF r = m •-g- 
v 2 

mg = m-^ ==> v 2 = gR 

mum ft’Myttn n^>oon mtfwi trvpxx nn>nnn yn ™pn nn 

.numa >^ip>w mtyn turcu h 

mgh = ^-mv 2 + j I w 2 + mg-2R 

I = | *mr 2 70Jin o^oio 

v = w • r :np^nn 

mgh = j- m v 2 + j*(j mr2 ) ’(^) 2 + mg-2R 

:mg -n osdsii n>onpn nwna!* ’it»nn jin 

h = ^ + x + 2R => h = 2.7S R 
2 4 

jmiwtti . I = m r 2 :Kin tn^n iQnnn oiqio .n 

mumnn 

mg - (2.75-R) = j-m v 2 + i• (m*r 2 ) • |pj + mg-2R 
v 2 = (2.75 - 2) ■ rR = 0.75-gR 

nb>t?or»D pm> Wxn ptn VsR iu©npn immona mop it amiD 

.jiP>yon 
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1982 


5 aat?o inn >9 


o»wm o’btun mm -m>m >;na )ibN\y - s naoo jrwa 


p 4 


_Pd 

p 2 


t>y yiPn nPyo^ nii 9 mnan nammo (l) 
vm>nn ^n^n aiao Kin P 2 HiPan n>mn 
,P d nnoan *noy ^nPi p 0 


P 2 = P 0 + p rf = 75 + 30 = 105 cm Hg 


o\y pa nvpon ^>in pina iudjiiui 
K noin fin ijiik i>Y> anno 
.nynp n*no*i90oa 

Pi'Vj = P 2 v 2 


• K 


ay ikwoi iniK onom yiap ni>nn Pw -jnnn now )irao 
Pi 75 

h 2 = hi • = 42 ■ jgg = 30 cm ."TatO naim 


P^ 


Prf 


Pol 


non nPa niaio nimn nan aisma (2) 
'jnPn hk ooi-ko nnoan -rioyi KiPan *i>iKn 
Po = Prf + P 3 .om>nn 


P 3 = Po - Prf = 75 - 30 = 45 cm Hg 


P 2 V 2 = P 3 V 3 


:P>ia pin mtya 


h 3 = h 2 p| - 30- 


105 

45 


= 70 cm 


P 4 


P,/ 


P 6 


ppna \nPn pko anno a>nnan >iw nwKa .a 
n>aoan noy Pw oiaon pk (P 5) ppnpn 
.(P 4 ) P’^vn pPna (P rf ) 

Ps = Prf + P 4 => (1) P 6 = 30 + P 4 

pk )ow .Pna pin o”ppo ownno anK Paa 
.X -a 42 cm-t> aayo p’Pyn Knn P\u pqwph 

P4 V4 = P0V0 =* P 4 'h4 = Po ho 

( 2 ) P 4 -(42 + X) = 75-42 = 3150 


P 5 V 5 -P 0 V 0 ==> Ps-h 5 = Poho 
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1982 


9 -i 6,5 *iaoo nui*m>a 


42 ■ (P 4 + P s ) = 6300 :Pnpi 3-12 nnowo hh iaro on 

42 • (2 • P 4 + 30) = 6300 :1 DN1WO PN 

:2 nNIWOl O’SJ ON ,pPl P 4 = 60 cm Hg :1NDO 
60 ■ (42 + X) = 3150 => X = 10.5 cm 

42 - 10.5 = 31.5 cm :Nin n>ato5 nnno NPon o>iNn iioy non 

tmm Q’tjmn mm - m>na »p*ia - 6 *iaoa jnma 

!?pvon .nanon vw *?v novton bpvon nn nKno nooiomn .k 
iiH mo ownaov (W 2 ) WD«n ^pvon Kin (W 2 ’) nonon 
w 2 ’ = w 2 - w :(W) mvnv ^un ^pvo 

V = — :Smn vw na^ nnv nrmv twin noi 

P 2 

w = />i ■ V = w 2 -— :Kir> mvrw >mi ^pvo 

r P2 

:nKno nooioinn 

W 2 ’ = w 2 - w = w 2 - w 2 £± = W 2 (l - 

<jom ,pNP nons iPipiwon w 2 ppvono pPn pno looioinn on ,o 
P nin opwoP nwwn muon vm Ppwoo wnann nN prun PpwoP 

.nnow 

Wi’ = Wi + Wa'^ 

P2 

yaii>>n tnr - m»na >p-i9 iibNV - 9 *iaoo iniva 

C = 10 • 10 6 F ; R = 5 O ; L = 10 3 H ; :on OOllun .N 

d 

V e ff=100V ;f = 2500 Hz => w = 2-it-f =-1.5710 4 ~ 

see 

Z = Vr 2 + (Xl - Xc) 2 = 2 + (urL - 
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9 natm \ratH* 



f1.57•10 4 -10 3 


_i_l 2 

1.57•10 4 -10■10^ 6 / 


io .6 n 


T ^ Veff 100 „ „„ . 

leff = — 2 ~ = = 9.43 A :Kin i>wni ’a’opaKn Dim 

, 1 
wL - 

tg(0) =- g - :N>n yauon n>mP nnoun 

rPnao n!? cos -n fimpiia >a cos( 0 ) oy nnom woiwnP iiok) 
ik iravn n>mn ok ny*tP *W3K >ki -/+ pa 


tg(0) = 


1.57 • 10 4 ■ 10~ 3 


1 

1.57■10 4 -10•10~ e 
5 


1.868 


0 = 61°50’ 


:n*nnn 'rv aana n>a*i>o ^Ayoa ontn ramy 


Wo = 1 = - . 1 -= i 0 4 rad 

s/Uc Vl0' 3 10 10 e sec 


:p^ ,7a7a iajh nmjnnP mw rmnn 'jv asoa nPipv/n naayn 


T „ - X - v _ ioo _ 

^eff 2 R S ^ ^ 


V C = Ieff 'Xc = 20 ^Iq 4- : 1q . 1q - 6 = 200 V 


.A 


V L = leff ‘ Xl = 20 • 10 4 • 10" 3 = 200 V 


Vr = leff R = 20-5 = 100 V 


1 >i\y yaian vnan »An ‘ipon nno^ mw u>n own tnao 
Worn fcipn airman onw rmnn tw.nittn .o>nnon 
niw mpon nnai nr tin nr a’boaa dn dn>3>d 7r ^ vqdod vnan 

mm nno!? 




1982 


10 


yfiib>n tnt - mmi jfciw - 10 *iao» jnjva 



(30 2 +40 2 =50 2 -V d>*m> WWNtl n>w) 
tmipon >w i>nv yQi&n vnan dh ptw 
Vi ^pon i>i yaion vnan mo a mid 

. p nmi v tnpwn nnon 


V 2 *cos(oc) + Vj = Vcos(/?) 


:p flliOWOp 


V 2 *sin(a) = V-sin(/?) 

(1) 30cos(a) + 40 = 50*cos(/?) 


rnnu 


(2) 30-sin (a) = 50sin(/?) 


:vnm (l) ntnm> am nbyj 
900 cos 2 (a) + 1600 - 2400 cos (a) = 2500* cos 2 (/?) 
cos Hp) = l - sin 2 (p) :mnn v&rivj 

sin(/?) = 0.6 sin(a) -V Wnv UfGK (1) ronwoa ,1WKD 

900 cos 2 (a) + 1600 - 2400*cos(a) = 2500-[1 - 0.36 sin 2 (a)] 
900 [cos 2 (a) + $in 2 (a)] - 900 = 2400*cos(a) 
cos (a) = 0 => a = 90° 


.K 


Veff 

leff 


50 


= 10 O 


P — leff'R > R — — 2 ~~ — j- 2 ' **6 0 
leff 

Z = VR 2 - X L 2 => X L = y/Z 2 - R 2 = x/10 2 - 6 2 = 8 0 


.1 
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11 naon nunn>a 


o*bini nmn term - m*na *p*ia - ll naoo pn>a 



o*rpn nN>sni> nnm no wan *p*rn 
.too pin mwa N>n now 'jv nviv 
*iik pp <\\pv n noinn 'yy oonpo 
nK omioi («i) nyrp rows n>nn 
m^n onpo .(a 2 ) nn>2um n>m 

n - S11 4 a 4 :nnt?m iim n noinn 
sin(a 2 ) 

(l -V niw n>iK nn>2\yn onpo) 


.K 


.o^mpno nnK nn>2on n>m jik ksoi (l) .2 

n*sin(a) = n'sinCa’) <=• n = 1 a = 30 ° :on OOWin 


sin(a’) = 

sin(ai) = 

sin(a 2 ) = 
Aa 


sin 


(30°) 


0.5 

1.54 


= 0.32 


0.35 


a 2 


0.5 
1.42 

- ai = 20°37’ 


ai = 18°57’ 


a! = 20°37* 







^’ A “ 

30°^/" 





18°57’ = l^O 1 

p o»npn w np>2p» niKo Mq Kin n>2i2*n nPv WA2 ( 2 ) 
.n>2i2tn nn>2on onpob nop kM> ,nP>2po mion hkoh 
ppi nomi pp i>n t»t20 Kt> Mo pin 
. 7 >Dn n>on Kin o»inpn VPooi ,nK*i> 
nno (/?) no>x>2 nnnon n>im> iii>2» 
niKano MA2) nK>*>2 ny»on n>nrt» 
(a) nK>*>2 nn>2on n>m oa (nP> 2 po 
.no>iD2 nyuon nmrt nno n>nn 



nP>2po niK2i> o»inpno poo ( 3 ) 



ny nnt nK\y> BC nK>s >2 )nw pnnon 

.*7002 nv>A9^7 


BC = AC - AB 


AC = AO tg(ax) ; AB = A0 tg(a 2 ) 
AC = 10-tg(20°37 , )= 3.76 cm 
AB = 10• tg(18°57’) = 3.43 cm 


BC = 3.76 - 3.43 = 0.33 cm 
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13 -112 -1900 011190*9 


*mn mui - rmia >p*ia itow - 12 *1200 ^niva 


P L pmoi .Anon yrt X yrr* Pa 791K9 *001991110 9 iN tompo 
niK >09 *10 y *9 AX ph 9 on ok i*Py dmim -yoo Anon 

.0*9100 


N 


* 


AX 

XL 


: 9 op 9 yioi N* Anon ynp 


.K 


,nhK Pa 191 KP onn 0*100 Pa thk Po 9 iKn o-tipi Po oip*on a 

N* Anon ynpi L -yoono pmon n io*y PAn *y 9 iK 9 p9 >iPo 

.0P19P 0*110 

P\y n -1900 oio>09o 9 ok 9 on90o o’9ioo 9iK *009 1*9 n 9 * 9 nn 
.5000 A Po (n+i) Kin oio*o9on oy 99 P 0 * 6200 A 


6200 n = 5000 (n + 1) 


5000 

1200 


= 4.166 


oo9m *o*onn oo9n rt9Po*o 79 4 -o Pvta oPo 9900 oi*nP 9**n n 

.*o*on 


1*9 99009 PA9 -J91KP 00**011 0*0090 01090 *9* Py OA OKI* OK91 

(io -7 -9 Pao 791 K ok npp*n) 01990 *00 


6.2 

1 11 ! E &4 
0 5 

n = l 


12.4 

iiH 



10 


15 20 25 30 


n~2 n=3 


n=4 n=5 n=6 


svsrm np>o>a - rrvna >paa ybnw - n iao& jiwa 



:0>01>p n*A91K KPP 0*1190ppK 9900* *P 0*0909 PAO plK 


he _ 6.63■10~ 34 *3•10 8 
B 3.0*10 19 


6.63■ 10 -7 m = 6630 A 



:y**ooi**K onoiii 00001 .9 


- 21 - 


1982 


15 -114,13 1900 niiiama 


E k = 


6.63•10~ 34 •3■10 8 
4.4•10 -7 


- 3.010" 19 = 1.52-10" 19 J = 0.95 eV 


rppMnuoia nuawP n>oi>pn nvnwn hm 79m aaiyn nnon 

.n>Pawn 


E k = qV 


Ek = 1.52-10" 19 
q -1.6 • 10" 19 


-0.95 V 


.1 


lyoo ayiy n>no nn«n pvaP 7ian niinn imao lyoota on>on i»>o) 

(>ai>n 

py ny9on taw i>m (nanoa o>yAi9n tonoian aaoo) awn namyp .a 
7>Pnn Min nanno paopPM anno Pw 7>Pnnno ynoo nwmnn 
riN pa nyaip awn noaiy .anM paopPMi anM poia )>n \unanon 
.trnpiu nuawn iw mPi o>Y>nanon o>a>Pnnn aaoa 


noaaio np’O’a - m»na >paa p!?NW - 14 aaoo pn>a 



m-v 


:>Piaa na nntnia imi paopPM Po Pun *jaw 


6.63-10" 34 
9.1•10 -31 ■10 7 


7.29■10" 11 m 


0.729 A 


.M 


noiPMn naayno 7a ,>Pao»i Min 11019m >Poon iyoa o> iiaopPMP .a 
omaopPMn noiPN rmooP main ’oiaq na\y w >Po\yn na\u ana 

.nPiPom 


,>Po>i>o Min iPiu Pin aawoa M>n 1101a Po n>Pa>oaan nnawn 

: 0.5 A nr napoa 



6.63■10 -34 '3•10 s 
0.510" 10 


3.978-10 15 J 


.A 


np’iao - 15 aawa ^ian»a 

yinno 7a aiaani ay in Po naayoa «>o»ia nPiya M’n auan npnr .m 

. 09 M aMitnnP a»n ’PPan 

0 = M-U + mv => U = -g-v 

jik ini} .71911 pi v nwnon rumo i>pn p inn imn 

:>ivnn p>n iyin *?v nyunn p>i 
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16 15 naod 


MU + mv = (M + m)U» 

nmiiinn jiivMirinn nnK 


MU + mv 
M + m 


M ' rr 'V + m ' V 

M 


M + m 


2m v 
M + m 


mw nyura Vi nvinu .x -d n^v nvinw pnndn jik poi 

:nn>nd 

X = U't = n’V't 
M 

jin>ndd vi Kin nvK:> 2x + X : bv; pmo *min ndv pm limn 

: v nvnp 

2 x + X = v t 

:p\yKnn >ioono t jik n^i 

2 *x + X = v (Ml2^) => 2 x + X = X — 

V m-v / m 

v - 2x _ 2xm 
|M _ L j M - m 

d”iis>n mniD nnvd t>v o^via n>v pt top vaip ViJin nidny pin 
>ii>iyV ami >iis>n ra ^>van *ppn ii!7\y mpdi .vnp virrn *iK\y> 
Vs ^\y VJJin jik ni>\u m >ii>\y . (-mv) -t? (mv) -d nron Vw viJin 

.rcnyon 


.a 


.1 


- 16 na&fi pmwi 


no^Kd i!) nnK .n^K&v n>inpn ns>K» Jiiiivmnn jivwn .k 

.ni>o> ^>Kn^7 n^nnai innafc *rv Ji’iinpn 


fltonon n> t?v niiWKnn iivwn vfrva n>inpn nsiKii jik KSdi 

:o’<mn >iv d^yian jimiDn t>y 


N 



T 


■ 


Mg 


.n 
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16 naoo intro 


SFx = ma rti’inpn SF Y = Ma :itain «|Un >ni!7 

F - T = ma T - Mg = Ma 

60 - T = 6 • a T - 4 • g = 4 - a 

a = 2 ; T = 48 N :K*m IrtKIWOn >MI» 

sec z 

:on oowun .nsiKn tnw w N>n nyunn 

t = 3 sec ; vo = 0 ; a = 2 

sec 2 

.1 

- T = ma T - Mg = Ma 

- T = 6 a T - 4 ■ g = 4- a 

a = -4 -5L ; t = 24 N :ks&i nimiwon wmd 
sec 2 

ntrtH^ sntin tronprw nmyn .nomn mw nyuii K>n njim 
pmjon K)n pnyrm >3 X = 0 pnynn man* n> mtona rmpm 

.K^ion irnp^o 

Vo = 6 — ; X = 0 ; a = -4 :on 

sec sec 2 

X = v 0 * t + |*at 2 

0 = 6 t + i (-4) t 2 => 6 • t = 2 ■ t 2 

.nunna >iv it n»sinn nniiwob 
X=0 trripin \o n’jnpn nK*> nt yxia >d ira inn>9 Kin t=o 

.iitiiN v’jyon jnft’an Nin t=3 sec 


Vt = Vo + a- t= 0 + 2 , 3 = 6 — 

sec 

X = vo't + i-a-t 2 = 0 + \ ■ 2 • 3 2 = 9m 

in JiiNiwon .nan niJiya npt?9n mu!? n>mpn no inn hk nsoi 

: F = o iw p*i niKiwon ijiik 
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1982 


17 not?>D inji>a 


ftp’MO - 17 |W8 


E = - 


AE = 


G -M-m 


2R 


iimtoyn mins >*Ayo i>iP n’vuttn 

:Kin o>Wwmi n>voKn vnan 

-GM-m -G , M*m_GM'in / I 1\ 

2 \Ri R 2 / 


2 R 2 


2 Rt 


_ 2 _ 3 

Ti_ _ Ri_ 

2 “ 3 

t 2 r 2 


Ri R 2 J 

:Nin nPap \>v w'yvn pinn 


.K 


Ri = fl k) 
r 2 it 2 J 


2/3 


(s 


2/3 _ i 


:1KD» 


AE = 


G M-m f 1 


(i-ris) 


:nui)Kn tenant nom 

3-G-M-m 

8 Ri 


Ri 


_ 3-G-M-m = S-S.eT lQ-^ -S^lO^ lO 3 = 2 5 . 10 7 


8 AE 


86 -10 9 


m 


SFr “ mw 2 • R 


:nP*yo nyura yi yvbm iivstt 




G-Mm 


= mw 2 - R tirraan ns Kin nPay&n nyunb tniin mn 


2 71 
w - -j- 


G*M*m_ 
R 2 


-= m 




T 2 = 


4-tt 2 
G M 


R 3 


:pb 


Ti 


= 2 '’'Vra =2 -*\/r 


(2.5-10 7 ) 3 
67-10 11 -6-10* 4 


= 39,260 sec 


Ri t?vri3 Piyo VPoeP yito niVynV rwnrm e k n>oi>pn mvoan .a 
mnutn ym yii>n ^ ii*Won nnniKn yn K>n 

/pan im >y n>^K^ioian 

-G-M-m__ „ _~GMm 

2R| ~ Ek + " Ro ~ 

'j'o ivniNfi Py n>.niNn 
l>nPn 'pan ‘ina 


-25- 



1982 


18 17 Dwnnh) 


„ -G• M• m , G'M-m ~ .. , x 

Ek = ^ r. " + —s-- G-M-m* lir 


2 • Ri 


Ro 


vRo 2-Ril 


E K = 6.67a0-H-6-10“a0*-( g ^-j^^) =S.4S-I0io j 


!?o\yn - 18 *iat>o pjva 


'jv naon Pai PAyna oat i>n *hoi>n pt annP .mo RC PAya mt 
:Kin Papn Py peon .Pipn Py p<m nnon aipo 
Q = C V = 10" 8 1000 = 10 5 c 


.N 



^ = 5-10-1 


:Pnpa misxn nuaiNn 


eaanP Q poo nxana naan aipo >*p 
E = QV 


Py nypeion n’AniNn 
:N>n V o>Pn>5Jioi9 


n’AiiHm it nn~i3H pa waann N>n aaia naanaone nnajun 

:Papa naiimn 


Er 


E c = QV 


_ Q^V = Qj\? = IQ- 5 1000 


S-10 3 J 


ayp aN pa ay a ip lamian .aAin amiana nnPa nP it oin moa 

.Papn aipo 


.a 


,Papa naian na>nw nn-ONn aioa PaP mw nt napoa rnnn aioa .A 

. 5 • lo -3 J u>»n 


C’ = £r 


2d 


§ -> 


c = e 0 -^- o maeo Papn Pe Pia>pn 
.o>m< >a pp pia>pne aaoiN nxt 


.*T 


E 


Q 2 
2 C 




:K’n mniPn apnan oaP n’AaiKn 
:K>n mniPn apnan >anN n’AaiNn 


n>Aai«n da H’nvu .ainiPn apnan annP Papa naisyn nunian pp 

:N>n ,pia>an pta aAia naanaeon 


E’ = 2 E = 2 • 5 ■ 10~ 3 = 10 2 J 


- 26 - 



1982 


19 n£>00 IVttPD 


- 19 isroo jniva 


P = Y? 

R 


R = 


:nouu nnm mun nminn hk to omp ksoi 
v 2 4 2 


l 


16 O 


.K 


l2 = i 


16 


= 0.25 A :Kin n’by tntm 4 V Kin nnon by nnon 


>bbnn cmn m\u ’K Mvan .biyon >bbnn tntn m mi ’n Myon 
.b’npon nninon 7*in 7m omn m nt onrb 7011110 ,nm> bm 

12 y .m 0*1! K201 

jili_ nbpnb infiN r^p nvsn nK n’on 

bo 700 njiwn 7Ai into pirno .mnnn 
R nm> *rtiN 7Aiv >nn ,48 n wminn 

.(48-R) >W1 
I] 

MS— 1 

:K»n i>n*b nniwon pbi R 7*in by nnon da Kin mn nnon 
(l) 4 = l 2 ■ R 



:nnin by nnnm mpon nno pn \y*iann Kin ’ion 7Ain by nnon 
V = 12-4 = 8 V 


:n*iom R *r>in 7*17 o’ontn omo Kin imn cnrni 
V = I • (48 - R) = (Ii + 1 2 ) • (48 - R) 

:n>iO 

:Q»7Aion nK nnoi 
:(l) nKiivo nK n^i 


(2) 8 = (0.2S + I 2 ) - (48 - R) 
8 = 12 - 0.25 ■ R + 48 I 2 - RI 2 

8 = 12 - 0.25- (p| + 48• I 2 - 4 


T 2 = J- 

12 48 


h> 

I 2 = 0.1443 A 

.o>t>Avon yyv i>n o>ontn vnan Kin I 2 ontn 


onno ok o oqk^ 7 nv mw Tn on*n jik popn* iwdk ’K ^ivon .n 
nmP P>npon pPnn 'zv nmmnn nm>o n>t>KO\yn nmpp vion hk 
. toKt? nnv> nnon nnon oa p^i t?£>K K>n 

Kin ’K Pivo |niww omn wok onmpn oo>yt>n own .1 
fonso Kin o !7*vn imvni ,t?DKt> *tv nnon muo nnvoKn 

.nnv nmoin ontn 


-27- 



1982 


2l-i 20 *iDO)o imm>a 





bn\yn - 20 pin»a 

n>oo Kbb DM 3 oonopbKn noibK on 
v .>ojion n^n nK ^mmn ton !?o:dd 

q-v B = q*E 


V 


E 

B 


8000 

3-10“ 3 


2.667 10 6 — 
sec 


.K 


nuniKb n>bown n>bK’iooia n>>iw na'onb d~ia >bownn nnan 

rn’ovp 

q ■ V = i • m • v 2 


V -Hj£ 
2 q 


9.110 31 (2.667 10 6 ) 2 
2•1.6■10 -19 


= 20.23 V 


.3 


DV 1 M 13 ooviopbKn yun >bovnn ntwn nx o>braa ok .a 

•non 711 N 0 ’toAnn nani >vmo ntwb -piKon o>yi on ’3 ,n>bAyo 

.nwnon pint) 

•w tobtmn oonupbKn naibK yon maon nawn jik o>bono dm .a 
owKan nioapnnn pmnw pino ropaiK npntb nom .nbinaa 
.ynp na byia moapnnn pvab *piK» ynnni na byia Kb 


n»b\yn pbNW - 21 parpa 


.noiKnn by nt?ob nyawn i>kw pina A naipn a:*y>n nbmnn 

~b niw yin ban byian bipwn nan 

EFx = mg sin (a) - ^mgcos(a) 

(bibtnan *piKb niaironb nbin>a n>mn) 
:noiKnb onn ntn bipwn nan 

SFx = mg-sin(a) - /rmgcos(a) = ma 

a = g-lsin(oi) - /t-cos(a)] 


own nnt n>n> nnnyb ay pnaon noon nnbn Kb noiKnnw pi>aa 

.onp>on 
.’n K>n naiain nnwnn 


-28- 



1982 


24-1 23,22 13X70 nlJ11H*3 


noiwn - 22 *iaoo pwa 

>oiAon «iown >ii»w ton mion . pinion 700 >m nn*r»n nynon 
1WK3 .na tntn pni nynoa mwio o.n.d m>it >7 qua 3 » 7 on 711 
o»iiun pa na’wo w» 7 >noa dim 111133 not nynoa turn pi ’3 

.fi’fn V7> 7130 pinn iotoi 
oitn pin 71113 mwo Him; 033 aiy ppi 3 *t a 3 i 3 on oatniy pino 

.n>n*n nanyo p 3 w>i 770110 nyaoa 
.’N nnwn N’n niiam nnwnn 


nnbwi pbNiy - 23 iaoo pupa 

tram MNioi nyoan n> 3 y oiivano niton 10 niNsi’n ainn oip 
.pyn n* 3 y n>ni 3 it- norm moi . p 3 \y nono moi 



’3 nawn K>n nuain nnwnn 


no^\yn pi>N\y - 24 *iaoo im*a 



nnu ma = 90 ° N>n n» 3 inAn mipin 
.nt mpoa nvntn na 
0 ° nyuo n»mn ab oh 133 nyAis ppn 

■iV 7 > nanyooi 
60 ° 3 o nint 3 nyAia ppn AC na»aa 
.niioAn nitnnn turn »mt\u 73 


sin(a c ) 


1 

n 


_1 

sin(ac) 


n 


sin (60°) 


1.1547 = 


2 

v/3 


>n rfrws\ k>m rm^n mwiin 


-29- 







1982 


28-1 27 ,26,25 1300 11131*11119 


nobvn iibNw - 25 7aoo jnn’a 

Pap 7119 7193 }op 97P0 oipo Pap loin Po oia 0PN90 onvsn 
3uo ini- .(9*3i3T 7193 ion oia PooP) .1911 pm mom oipo 
.I’iN 7193 ii’inr oia Po a’P’Ai iaoano 330 P 7199 
oia m- n»n on .’a mpo inv ,P’Ai 9 nuoP 7199 nso pp oam 
9oiy ’niT ht mpon pp ,97310 90iy 9919 iv i’iN3 913131 - 

.niV9o 

’A 713109 N’9 71319371 71310971 


nobwfl )V7NU< - 26 7300 1V1JV3 

■ PA 711 N 9131710 N19 901171 9133N99 PO TVTlplP 0’31*7 01971 
71*71p31 p*707l 7l35pP 713100 7l11p3 IP 97313 90117171 9133N97171 
• 1911 ppA 01130 19 N19 AB 0131171 01971 ppl plOTl 73103 

.’A 713109 N’9 71313371 71310971 


nobwn pi»NW - 27 7300 jnn *3 

9P7lO PO 3)910 079713 O’PATl >30 10N3 90ni90 907171 9133N99 
73 1171071 1P71 917AP PA71 N’O 7N190 13’39PO 010703 .PA 771N 
.0111710 Oillp 130 IP AP0N9 911p33 N’71 P9071 911pJO 
.71313 9133N971 - N’03 0’N303 O’PATl ’30 - A 7111p3 
.901171 9133N971 - P903 ’PNOOTl pATl ,N’03 ’30’71 PATl B 7171p3 
.71313 9133N971 - P903 O’PATl ’30 - C 7111p3 
.’3 93109 N’9 931339 931099 


nob^n - 28 7300 pn»a 


h ■ c 

E = -r- :nnom )bv -pun poiQ *?v n>vmt i>n -wpn 

(d>o>Kn)o *a -i 'K) -rnv ruop rronaan mm t»n 
'K) mkw nrvvmn 

(0>NDQ 

■ raw*) N>n roran nawim 


-30- 






1982 


31-1 30,29 *1900 JlUTOl’D 


rmbm ybMw - 29 now inwa 


d>Aioi 9 n *1900 bo nb 99 nn Kin ( 0 >e) nnibK bo n>viiN 900 
.(E) ndibK:i iioi 9 b 9 bo mvdKd (n) noibK:i 

4 >e = n • E 

1 ioi 9 bo bin -pi k dKo p E = y :K>n 11019 bo nnmKn 

bo numKn b noibKi 11019 bo ban t>iko a >9 iop a ndibKd 
:b noibKd 11019 bo n>>mKd 4 >9 nbm a noibKi 11019 

E a = 4 • Eb 


4>e (a) - 2 -4>e (b) 

n a 'E a = 2nbEb = 2n b .-^ 


na _ 1 

n b 2 


:Kin limn 
:<)oob nonn riK mm 

:pb 


’i nmon K>n mimn nmonn 



n&b\yn iibNi^ - 30 'laoa inn>a 

.oonopbK bo no>b 9 di>pb nmop Kb iiKn norny . pm Kb .k 

.pm .n 

Kbi yii 9 n poi 9 n bo nurnKn nnbn nnm>pn nvriJKn .pm Kb .a 

.niKn nimnyd 

n>rm K>ni owian o>iioi 9 n *1900 K>n *iiKn nomy .pm Kb ,*r 

.dnnnnoon odnopbNd b9t»9 mopnb 

’d nmon K>n mimn nmonn 


nobwn iibaw - 31 naoa jrwfi 

mn id^n *|Odn ,o»n n>sno ni9ipn oon my mo nKO >A9bo 
• 3 * 2 5 = 96 gr : vn nipon pb .noinna ^ i*ikoi 
>x nmon K>n mimn nmonn 


31 






1983 


m>m - nmnn wmi )Y>hv 


1983 nmr 5 -i 4-* jiiiai urna 


'N irtrr 

.pis ‘jdd jittn n^NUJ : g>jw q>p^q wo nT?Niu >jiv nuift j^r 


tvwp by np>3so - )wni pia 


A nil?in np^nn t n"o 5 - r iDi’m dia ioo«tn inoop t *n*m V^a ,1 

i*iyn Him ,oia 450-h yyn-Vii hdq .o’pini inijm iinno yy-oiA Vy B niipi^ 
yyn-im .ion 2 - R im»rw ^Ayn yn Kin o’mm iNinnn imnn inrm *p 

.(lia’n * 7 ipi) j 7 ^ 7 n ’pdih noon Vy ruin 
(nm?3 io) .B iTripi*? ynn V^ahv yin .ryn-^iai ^a.i mnvnn n* N*n 


A 



.(Ti3’n ’yioi) p^n ’psi n in*?ip *ia >y imy w i lanxi M mono ,ixi i’n* uin .2 

’ia Vy .11 ’U* np’^nn ion ,m .mono mop yion 
oim rminn ,v nivnm inVipn 
.rnoD^H m pa inn wpnnni 
□’’Vp’D’D 07 VIA lVK .K 
?tT niPAin.11 0’11301 
{Rinpi s) 

nnuni niNoi yionn on «i 
, niPAin.i.i inN 1 ? r>’0 

? ID 

- on*n inn 

n 

(milpi 7 ) 



-32- 













1983 


m>ra >p*iq - nvwan ro>nn ppNiy 


o>nm Parian mm - wbv pia 


ioi»no 7 Wa rin ini? ,h « 2 R lniui n"D 50 - R u>vm» ,x*7n *p*?a iina 5 




*i a’tnn 


. (’ x 0 7 «nn) h - 4 H ipmyi ,r 




mnsu 13 ViVnn Wan nx d^hd 
ypip mni ,n’303 iim ni?n ’s'?} 
yun n 7 Vyn io’33b iy naini 

l 73 ) fP 9 D 3 H HD H 31 A V pl’H 

Hi'*a V^Vah n’y-’iu hoVp ,vixa 
n“0 75 - P ngoinoNit ynVa VVnn nw 

o 

. {VVna xiVa ikpj ,rP9P3 
,i\wn mvbi ->1^ i'ixn m 3im 
iy Wnn *nnV nrnn n’snani 
nxnnn ,'a menu nxi) .y nmV 
.(region lira ViVnn V^VAn Vp inn 
•mxn iv Pi ynVn nx x*n .x 
nxi ’V’VAn *7*7fin *pnn x7*73,1 
n 7 q d a n mnn Vw y nann 
.nr ^Vn vin 1 ? 

.nyHi? n-mnenun 7 3 nj.i 
,(U 111 p 3 5 ) 

minn Vp p nia’Din 7 nn .2 
V’Vah *»i&»y non 

n’DPan inflow) ?ViVnn 
ia , „ , 


13.6 


X’.l 


P*'np 

xiVan r»ixn non nx hath 
(ViVnn V’Vai 
(nrnm. s) 


.k .6 

*ry o 7 na 7 V*tn nx o’xVnn .Wi "pyn Vy omn Dm ,y*9i7 nrxna ?n *Vi tnVpiP 
Y’Dj7 7 Jixn omxa 1 mx o 7 Vpim ,o 7 n V3 7 n lira xVnn *V 7 n nx o 7 y 7 ppn ( iodp 

.w 2 nyn Vy omn D^HTxnn .yi pv xinto 
.int/ imx3 xVnn Vo’n "p/u yiptn # idkq xVn ’Vrneo no *3 mix Vy o’*mn 

•w 3 -pyn Vy nny omn D 77 Jixnn 

14 

.omn ma’Qyn x 7 n in»n niD 7 D* 

?im 7 3 lopn xin ni 7 xi t mi*a Vitah xin - w 5 ,w 2 .Wj - nmyn nenVun m»x 

(nniFJ 5) .-imipn nx non 


34 



1983 


m>ra - imjan iwra 


. Co’tnn nn) - i;iiiav id *7y 



.a 

mn .in’jinnn h nmV iy o*n N* 7 n *^3 
l 4 ? 3 n n’nnnn y mu nrnti 
nan "?y , ipp apa nnpV p* 
’*?an isnn * ’psiKn pnnnnp 
m^’p Vp nyuan mipaV ly 
^rrin n*n* .nsru o*nn 
»33 nan ’a nan ?inn 
D’n na) .ynp 'man 
o^pn * 7 yn jurnan 
, (iDnn n« i»in Va 
(nvnpa 5 ) 


awian mwn inm - »y>n pna 


.omytn 7 *pxV o^ipa pinu ,D”pip-mipi nm-ap* eVipn ]ina 
ya ni.ipd .p'npnn *>33 Vy n^in "nfliy" .aun 1 Kin ousunn in* *?a rnx 
.(-nxn nninn - c) v - 0.8c nmnna +x pi >31 
nyan nanyna pVipnn nvv nu* nn .x 
(niTipa 5) ?nDun oy 
’33 *?y qVin an* non .a 
in ’a ayixa .V'ln pVipdh 
amn pna 1 ? 'nipa lavr 
. mpnn p*7ipnn 
p'npnn n«aa nr n 3 i **7 
(ni-npa 5) ?ni ns>x * 7 P inn*nn nn 


.7 



ayn ,n^93io 1 V 0 n’AnjKnp idiki ,,annn ay on pai/p^* y^xn Usum nnn .* 
(mil pa 5) . inpp^ iiapn ni.ip maunn n«i >*7npnn nnnn nx 

unn lyvm papp/Nn non 1 ? mipn nun *7ya jj^'n « } papMiai paup^K .a 
*7w n’yj’p n’ a n 3 k Vya onn thk ■>! ie/k , (pnup'jKn lyun 1 ? iVtiai nnon 
□ mimnnai nn nr tnimnn an .aen ip lain 1 * nr n/npV nr cpy3 ,0,5M*V 

.ounng up onsui o’p’p'Jnn up o’n^yi 
□ ’p’P^nn lyi laaixVp ipn ay 30° - a jinr 111*31 u^dj ouiuian 

. (□■'Pin n*v, 
p’ffl” pi *3 ni ■’/o 
nm ,’jBii puian 
-($) ?1*7P *7AX 111K pViV 

(MT1P3 5) 



- 35 - 




1983 


nwQ >p"i9 - Jiruan irt’ni itow 


yate»n oir - »^>an pna 

nnn iijin 'jh nm cmnnn .nanp’n 63.7 'npi ^xn^x h 1 ? ,;, ' 7D - 9 

■jyi 'jipn Vy o»nn»n n« o’-mn .o'm 10 -npnn nnn .ynn so mn’ino .rs’ 1 ’’'’ 

; fiN awn .0*711 13 -*? nnw onn trk Va 7 a D’* 5 nni ■»* 7 un 
(nnipj 3 ) .* 7 Aym earn nnxiy .* 
nnn va yoinn waon nN ]ai ,iaaa oarni Won Vy nnnn l'l ymn.a widh .1 

(niTiju 4 > .OITRI npnn 

(mtipj 3) .1 axiom Won nnnnn .a 

nan’an nnnm oVii is Vo nnn Vya rmVn mm in h V V 7 * 7 D onann .10 

.-ionN 2 Vo qit V’Von an our ,yan so * 7 » manna r a IIIJID .»moV 
*nim Vy nnnn now ay # aipnn Vw mmnn ok onwm ,a>oa Vap * 7 ’Von Vk O’aann 
.ym 200 Vo nnnw map pt an - oVn 45 -V miwi *V&>opn Kin 
(fillips s) (yan 200 Vw manna) ?ni axna Won Vy aan ’ 7 nnn m 7 n .k 

(ninps 5) ?inNawn nai ,V 7 Vpn nnAinn .an .a 


wb%m niNn mm - p*ia 

,K .11 

naiaa naannn nnVxn raiya yaonn nw D 7 aVxn .p*a »Va n»nnn Vy nian yaim 

. (»x D’ran) 7 VaV Vyn tmoo 
n?ym nnVxsn ipnd ,yaonn nK aio omVxni ,o 7 oa 7 Van jin o’NVna tao ihnV 

.(•a D 7 ran) mpn miwa 



•a o’oan *k O’oan 


n 7 n 7 nVaprtnn yaonn Minn Van nxn .man in n-iVapnan nmnnn 7 nw 

?o 7 apnn »aoa nni 

(imipi 5) .(o’xno o 7 mn naiya nxn) anaton iat>n 


-36- 





1983 


ttvra >pna - Avuan jftKv 


avion 01700 *71133 x*7nn ,3m >*73 n’y7i7 *7y nnain nmenn nxio 
.’Vdh mnnn oy 10° *7 p amt iii’ nxmn mp’n . j - n 1 * 71 ? 
(o’snn nxi) . emiT3 Mun ->333 nyAis nx *?p my nni*7x 

‘jv ’*7n’ppnn *pyn nx 3»n 
Kin nuyp , imrn 
Vnin in men nm* 7 K 
.nxinn in nmmn in kV 
(017173 5) 





t *lipp imn 'jo npi 03303 noiio ,1,5 nth 0*70 nvipn mpnp ,0*31310 my ni*? -12 

yATD ,1*1X3 O10DA3X $000 *?A 711N *7y31 '0131 *01310 UK .2.5 O1’30 Qipn *7*3 

. (0*8*10 0X1) IT ,13303 131X03 



lin 3 naiya Y'ia nxn >0 *7 ah -pix nxi mvmn nx.ipn .x 

;.ipin ’19’in 0330 (0 

(nirrpj 5) .noiain n 1 *7 (2) 

lio'? nyino nxo nniiy 0 x ,0710 03300 *70 (’*?ip 3 ’on) oiyn inn .3 
(niii ?3 5) ipnj ?jpta*vn x*o ji'ninm 

iwmp np»o»a - >y»aw jna 


nxn 0130790 o 1110 .0*1011 ta ’nip* *70 O’aijxo mmo *70 o’tmn vjd* .13 


ev 


64 
4 6 


. 7000 A -i 4000 a pip mom xin nxi jo 
myn dipno 1*7370’ nxuo 01003 a?’^10799 o>np i*?>x ,n 

?. 1 I TA *70 

-- (010173 4 )' . l 7 An nix myxma Q’lipn nx 1 ”dk 

- *70 D’mynn 0*010x00 0*7930 nxo ,3 

_ viynn ,(10*7*3) pun yn mry tao 

iin .nxmn oinna lix 731 ix 
minone ,*107*7x1019 hoi yAig nr pi on 
in”n m>Ai 3 xp"miflo miby 13 
D* 3 nP 7 , rxn o* iiiy*? *13 01110 nnnn inn .2.2ev i>b (nniyn 0**7319) 

(011173 M ?minpnn 0*0*7930 

a ’77131 # 71 D *0 3 Y 03 **030 , 0 T TA Hi , 1 X 13 ] 3 > TIN OQl^X 0 ’l* 3 y 0 .A 

, 33 iyn 11 x 03 Din nx 1001107003 
(mil73 2 ) ?nr,i 01107303 iy*jn* ny**>a *17 i*7*x 


- 37 - 




1983 


m>ra - nrunn n>>ni 


nnna iyxma inK 1 ? mnann mnopVKa d 7 yAi q D^anup^ ,x 7 np m 7 * 7 *? msiQpn .14 

.u^n 2500 * 7 P ■’Vntm 

(nnipj is) ?i t m9iDP0 mirtaaii x un? *70 7k ?n 7 2 *nn Van thk inn ,n 
( mum io) TVun x--> jtp*7 Va yn* o 77 i? ynn .a 

mm anVo *?An tiinp ’ia ,o’inoi?^ 1 ? nmn 1 ? nan* min 7 ? n 7 A"UK it 7 * .a 
(nmj73 25} ?Vun X ’nn jv *7An run 1 ? nnp 


>Ni<nn yna»Nn rin^a np>p>a - pia 

Din 7 l 79 V O’pmn no nn 1 ? ./inrn m ouon oi ’*733 ok pn: 1 ? ou’uiyn ,15 
.iitk.i 'iv iaiui ciVy tuyxam .(Hypaque) n 7 V’ann imn 

(mrtpJ 10) ?i t nmna oin '>'73'? pniinn imnn Vp impan inn .« 
n^yn minn ^np 1 ? 7 i3 ^ni^’yn n* yya 1 ? tn x njnp *7P jiyxinn maiiK it 7 ni .2 

(nmpi 20) .i mi ?ini 7 3 mion nn^n 
.vnp nnpi urn K*m Kim ( n u n 2 Kin did 7, 73 *?v miy 7 3 run .a 
( nnipj 20) ,ht 3 lAon DiVaa Din ’*73 nnnn *?v ni’iiAun n* iiyn 

.o^’^ip-^y 0 ,4 7a niTyi n 7 mnn inmy nx rmpi i3pn .* .16 
inn nnxiyp Kin 7 Hinn ,ni 7 n« nnp*> iina it qiA ‘jp ini 7 p m^A 1 ? 7 i 3 .a 
.yAisn Vxn nnnyn 20 % ning*? n 7 nn nr iiab irninn 
71 -»yn nn 4 ? imp tn 7 mm , 7N a 7 3P ni*7A*7 t n nmp miya , inu okh 
.( mu * 7 p n 1 ?* 1 ? mm pyn mnpi *7 p m’ODipNn nmann ’3 run) 


/ V?wi' iJ t ^oioiP3 iHiJinn mnn linn nVapnn mxan inn nimnn pan it 7 k .a 



inn nuinn limn 


-38- 

















1983 


np>iDO - nvum awn y'litv 


iipran - 'i irtn 

17-19 nrwiun U3i7iu linn onw ‘pd mnT? t'pu 

i min nmi ..inun Vw 3 *nn .p’Vnn <iia ,17 
n , pp l 7 x pajpo *nn .inTan rpnnn*? iy’A03 
,nu n* 7 i y t (n’tnn dnt) 

TQ7*7 ,VPV»il 1 73T 1’3 DOM 1HH 
Tyi niDAjnnn yAin) v’^yn 
? (nvxyn yAT 1 ? 
(nvnpj 5) .i?* 7 n imnn -ir*a .k 

«p*n pi iivnn'oipn .3 
(nm?J 7 ) .u Kin inTij 1 ? 

'h «pyw niissmn ’3 n.»nn .a 
naitynn *70 ’m 3 mpn *’n 
(nnipj 3 ) . ‘3 fpyo3 


:(n^n?) mmno io .133a tin 1 ?! ^n 1 ? .18 
ni’paiN mynx tiinsi’ ,iv* 3 -> 3 D ni’p 1 ? in**an ,*ppT imy 'iv ii’byn 1 n^p» 

■a 2.0 - £ 1311*0 * 73 n npp yvii *73 n*p 3 . f n 1.4 - b itini 
.(□ 7 win jiki) ,a" p 5 - m mom? npd inypii 
-)e/dn .33 n’avail mi’inn an 3 t>n ,x 
b —> niNPany ’Van .mrnnon an 331 d 1 ? 

^y n^iyn pm a i?mn’ 0*331npnn 
.(Tinyn) won vxa f n 3.0 
(mv pj 7 > 

,V 3 n Vana nin*nnn vnn nn .3 
inpny lyi im’ npdi on 
mud mmnpm a i, p 55 - M 
7 1 n n’yoa ji 3 B/’ny mvim 

(niaipj 4 ) 

jumm? nnnm rminpn mmnom ,ii)p via iva punn ndoi iwim iyin .a 
T iiyo ypTpi yAiD nn ,vion an ayjn any ,tmp n yam .'n vyo 3 
?(vprn nnyn) 3 i 3 »pn van ny’ADii rmpj Vw pmnn inn ..vue* 0.5 

(niTip3 4 ) 



.a N’H iyiQ ’0 J 1 MT 1 
imnV 90 ° nma nojn vpa 
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town np>iDo - nruan iitov 


mm ninn A nun *>n . 2 m mom? A «m n^n I’^yi mpnn lx limn y’DP 
y■»opn *?» iniDiNnn .nnum nsiynnua .m inpnp B «iu (nn>n inpnt?) 

.d K’n ( ^psinn y> 9 pn *7v taiiirt nopinn) 

.>du b «juni ,mnn pmi dmdd yAii 
mu inn (rnmn^aoN) nyien 7 nn .k 
( mn?i a ) ?a nun Vw 
?nnunn Vp nrnnn ini inn .1 
(mn pi a ) 

■?p nui’nn mr»nnn *nn 
?rnnijn nyi A *|un 
(nnipi a ) 

»ivnn * 7 ipwn man inn .i 

?A nun ^yisn 

(nmpj 3 ) 

■JnujTT - 'j i?*?n 

20 22 m'JNiun ciiTjuj -[inn omw ■?» mitf? -p‘?u 

Kin iDii ■niyn mm 10x3 ,iAinn *70 n»nm n^pp nxm on ni’in*? i’pju .20 
.oik 5 - r *>n vtonn 'jv n^o^inn miAonnn .nanK^n 1 
ly o’nii inn 1 ? VAipnn .tm-m 1 ? -ppann n* unn^ ’in mpy 1 ? 0’ nn .n 
( nmpj a ) .o T Nnn iip’n imyi miiwn pdi ?iDnK^'7 7 D 5 
?P l m 5 iy U’nnn inn 1 ? *?Aipnn .nnn-in'7 l’tonn nx -pan*? -»id nipy^ tn nn .3 

(nrnpa a ) .o’x/in iip’n imyi imiem ?ni 
ly nvm oinn ^yi on -in'? inx .Via Aiunn D’i*Kon d’ddihp inx 1 ? .a 
*?A yn3 oniK D 7 i3nn .o^n 5 ly m*in ainn Vyi nsin-iirt »jp?n ,*>Dnx->'? 7 n 5 
.p*?u 5 - v ,3DnN 7l 7’n 2-1 d** nn o‘n , uonn p o’*nni nxmna 
(nnipi 7 ) ?r iAin niiAonn ,13 7 d , 7 t ’nn 
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- imnn ytinv 


.nnanna R 2 -i Rj nrn^nn m*7ya inna^in nuaVa nana Vw CD i AF my^n .21 

.nruinn-nDn ma^in in fc i ad di^mi 
3 T*nN *imn ,nta ro<xna nanan 
.naman vny»n yin*? uixni Daaa.i 
A pi* *?ya , mn T’*7in t?in 



n 1 ? 1 ? yn 1 ? *?i a 7 .nrmnn-iDm 
ad om’^inn *ag *7y yo’n 
mv.ifn ya mn in on ,?c i 
. (o»«nn nni) n*7*nw v nynp 

6 • r 2 ,din 3 - Ri *»a pnj 
l 0~ 3 - B ,D«'D i o • i ,Q1K 






— 10 * 
>T»JW 

v ,.i 

* 7 t)P 


Cnmpa 2 ) 

?N • 

-1 M nmpan pa niignon nnsinn n'*j<art 

mn 

, N 

.aim 

in’a .in mpn *?Da 


?a>iaa,i 

7 i»n in* *73 vn DiTrt nnaiy 

mn 

.a 

D’lAaa 

rt’a» *73a imnneun 

oinn 

moa '»no 

.V'an nyiana Nyoa mn umn 

lyxa 

.A 


(nmpj 2 ) ?r 2 -i Rj 

?v nyui? nn’rma yir® ma ,mn mnn ^y in»^a ma 'pygn'? » 7 dn,i .i 

?ni m 3 Vt? i*7^1 a r>n - p on 
. (nmpa s) .pna - n 1 ? ON 

mn innn mfo ,ma -i md v^inn 7 yup Vy a 77 i 3 aAD’n\jp , 7 N mnu o’^ym qnh ,n 
(Avn?i 3 ) ipna ,k*? dm ?nVN mma *7v omv»a.i onn pa dm ?n , 7 Nnt? ya 


paamw ,xan ipnna nyrnmn .o’anopVN jin^na mnn*? vton * 7»3 Vna^ 7 n> 7 aa 

:pnV i*na 

o 7 3up D 7 apa *»3iy ampa t n“i> 3 lai’m /niao l 3 miyn t ^iVn nann ina: 

o 7 l>*703 i ann .(un 1 ; inn) D’arnap'JN -npn .imp •?» r»nvufp 7 am B-i A 
*?y \iv»nn pi,i,a .v nnn npn *7w »Vtai pin 1 ? ia>n , nrp a T mvnw o’inuptoc 
ounupVKncf ^sixa pian D^jnupVxn npn .nannn ma 1 ? lain nrmn npn 

* b apan yn D’wtm ,man ^Vna D’ya ,A apan Vn ip 7 ipa o 7 ya 

nyian jin o 7 *ma inji .n 

yjnn tpaiiDp^an 
Tipnn jin ona’Ty 
apart ITT onNY iyi 

,ny*»ap mvnn) b 
, jpjjwn mv>nrt 
,nyiap nsiNn 
. (jnajwn fixinji 
(nmpa 5 ) 
mvan vr»Na .a 
liiiapVK y 7 An 
vpn3> ,a apa 1 ? 

Nin mi’rto 
,B apann nxi 7 
rt v npnn nnn ipno 

(nrnpa 3 > ?B apa 1 ? a apans nyaann tn na&na im nna .x 


22 
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no^vyn - Jinxnn ni>ra yi!7K\y 


nn'Jmn iftNio - 'i ittn 

23 - 34 nT7NU)n mum D'*nQi linn 'ju nun 1 ? t , ‘?u 

*7b wm naxinn main nwiy *?w inn ,?»nn m’n-napa .anna vao^y D’mi 23 
ax*a Kin in ,(ion) ypio axin F nviyn apin'? now .ain •?» nV’ipn tim^n 

.nm 1 ?* 1 ? 

___*— | yp”>o 

»-(TO®) 



---- JC 

iinh nnxiy »i^»n inn mi pa ii’*a .c -i b ,a :nmpa 3 ni anion ionn *7y 

?inn neVnn K*n niipa iT 7 *ai ,im >a npinn N’n 
ini’a nw'ynn c -a jinma apron a -a , k 
h ii b -a ; " 11 a -a .a 

am 7 a nvVnn 3 -a ;»rpn nm*a nprn c -i A -a .a 
. mupan 01*70 *7aa miw nxn nnxiy .7 


ian nKxina .1 o 7 tnna ixuina o 7 nr D 7 x 7 op 7 iy *?y >i oia 200 many tia 

.n“o i-a o 7 x 7 apnn mu *73 ii«nn 




j 20Opr { 1 


200 a 


D’y’Dpnn inn Va Vy imaiKnn mnn nn 
niKinnn nun yxann m^nn ok 
?2 o’yana 


n"D 0.5 

. K 

n"o i 

.a 

n"D 2 

.A 

|j M 0 4 

.7 


2 o’Bin 


.24 


7 mipa HN-npn Kin ’oniaai ainn nxn npn ^ipp^x-iuion ppdkh nnAin 1 ; MD’aa .25 
V Kin D’lrtsnn Dunu^nn nn 7 ‘?2 , 7 »mn nnnm .mammon xnnn d pmna ax’an 
nKT) o'Man nnnn n*n* ,n0pVtDi9n Nnnn 2d pmo*? iikh npn nx D’p’mnp -in* 1 ? 

: (pdk 1 ? Vayoa oun iik imnn nnnn - mmx 

2V , K 

v .a 



I v 1 

h 
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mrtvm jtaw - im>3n y'PHv 


v nvnp nn*iini nyam vVin nmn inipyn ,n*yia»n jmon mmjm *un o*mna .28 
.impna nip»n^ ajnjn von ’man mw vn* la *htn yn 


□ 


X X X X 
X X X X 
X X X X 
X X X X 



n^pps^imona I onm jinny tin naiaa mm nann o»Kan o’D-un pin ht’k 

?t pirn •?» 



i 




*ix nra yn maiy n*n nana .*ia 7 Q 7 ^ya ,p Kin ur.iv yjnnw Qijnup'Pi nmV« .29 
nm) i« l ’DimiKiVa (ion) yjnn Kxna i*7 'pipnii pionn l pmna .d umitf 
’mm oirpopan >i 7 x ucmp nnnyn om^n nnijn pa pmnn inn .{tpsnn 
(Pi’jd yiap kin h) ?y?inn Vy n^apnn .1 no’?yn n 7 ian iv 

7p^a 
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noWn itow- flnttn rtf’ro \toRv 


ni>yn T I 1 ?* immanunu .^opxim min q’dia m-i liyay ’lo’ja .30 
mm ini* Vw o 77 nn nnrnn -jot n»n* nn .mu* t Kin in inn *?» 0 ”rm mmn inro 
?T*i*7j7 mVyn 2T niimanm ,minn nmi* 2m oy noun on my 7 on , u’upkimi 

At . K 
2c .1 

t .X 
it ,1 

Va -pifa oiiN hk ■?» n^apn nm>» ' .nr*? nr n«n ounp a >?70 u» on S2 -1 Si 3^ 
,(trtnn .inn) nniNiin. ipun myu pirn ion Vyi .oumi in muy 6000 A ^ 

ID’S 



n - 0 :’mnn nnyiyn oimpj70*7 mpj 
n - 1 ii-r’Vp iiwKin Din’Dpn 1 ? 

*131 ,n - 2 :uen tnn*i>ptrt 

(n-i ) iieunn oimppnn nxn B»?u>ii hk lannn.yop 1 * uno oy 3° *)v nnra u mann 
'mo tin nmVK uVidh »nn« npna uNn.-n pn nn 0 * 9 ’Win .nuaKJinn nuan Vt? 

iV'an nmi Vapnn ion moruia .aoooa *ix niwa 
maaNnnn nnan V* fiiuttn mmopnn .1 

*• " » «• oinumn .2 

'• *• » uwn oin’ppnn .3 

n 11 n 11 omu’nn *4 



1983 


na^n - imam m>ni yfrxv 


.+q lyona pyo rmn .m mony mnn m: nVn l iD-nnw inn * 7 y inypji 
.♦q iyuD yup in nil Vy n^nn impaa da 

:Kin nuop nnijn win x’nm .n'ltnonn * 7 t/ 'ninnn ]dt 



ypm 7 y no non nnyiyi n* 7 ipnn ninn injinzn .nmn ntny ’jq 1 ? sx’j ikio asy 


.(o’yin 



am) ntnyn *w pyn nT 7 *n nrnn (*]Dn) 
,n»iyn * 7 p pnrmn nnn nx mi’rein nny 
IDfi nxyino .mi *niy ipn hxs id 
: ypitjii * 7 y 'upon 
.*myiy nmxn .1*713 oyyn *7v njinn .x 
.n/nns nnyiyi 1*713 o*yn 'iv mi an .a 
.oyyn *7y p^yn 1 *yn Vp nnun .a 
.□xyn *7y 71 nnnn mn *7y njion .i 


.33 


?mo Jim nr o’pnnnn ,o 7 7 7 yT o’^ipin py o 7 A** 7 n b -i a vjd^p c’enna 34 
'Ji? 7 Va 0 7 » 7 * 7 i£ii ( ? *70011 npo) V 7 inn unx*? onunn O’Vipmn 7 jv .tuti 3 *?y 

* n TJ^ 300 N?n ^ 1 i 7n niVilfl .0 T 311 7 3#7 *73*7 ,700 2 *70 *7A 771X3 
D’xyini ,nui 0 nmpji Vipn nnyiy nx 7”ji 7»yr pgnp’o niyynxi oviia 
(menu nxi) . n 7l ?n 7 PpQ nnyiyn .ion e win b -d npninp ,m nTipu ’3 


A 



nun 9 .A 

7 Un 10 .7 

innbyna 
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nmvn 


1983 ybHW - IWfilO nnwjl 


v = 3.789 — ; U = -0.842 — 
sec sec 


m _ 1 
M 4 




AQ = 9 R Ti .3 


AQ = 9.5-R Ti .H 


ASi = mi Ci ln^^J 


7 = m i >c i Ti + m 2 C2 T 2 k 

mi'Ci + m2‘C2 


AS = nrcln( ( ^| )2 [ .X AS 2 = m l Cl ln(^) 


p = 14.57 -^3 
r cm J 


y = 25 cm ; Pi = 150 cm Hg .N 

h ^ 
y = 4 3 


v = ^ c .a S = 0.3 m 2 
X = 1.2 ■ 10“ 2 A .3 V.fc ; V = 0.5 ■ 10 6 V ,K 


0 = -22°37’ ; 0 L = 44°44’ .3 I e ff = 0.26 A .N 
R = 35.5 n ; L = 0.112 H .X 
9 = 39°38’ .3 

= 2400 A ; X JV'DIDT = 6000 A ; v - 5 • 10 14 Hz .K 

d = 600 A .3 

4144 A .A V =0.8 V Xi = 6906 A ; X 2 = 4144 A .K 

Ek - 6.1 eV .A X m i n = 4.97 A .K 

R = -0.9 .A E = 35,000 eV .3 

*A .!1 R > 0.2 -V pi>DO 1 fPl .K 


.1 

.2 

.3 

A 

.5 

.6 

.7 

.8 

.9 

.11 

.12 

.13 

.14 

.15 

.16 
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nvaio unwi) 


t TTPT 1 _ sin (a) + // cos(a) 

.n 

1:1 

H 

.17 

t TV*}}) sin(a) - //, cos(a) 

D = 4.36 m .A T = 1000 N 


f = 0.33S5 Hz 

.H 

.18 

F max — nig V max = y'g" .A T = 27T * ^ 

1 3g 3 A 3 

.N 

.19 

R = 5000 fi .A R s = 4995 fi .n 


R s = 1.25 fi 

.N 

.20 

Ii = 3.33 10“ 4 A ; I 2 = 1.67 lO’ 4 A 


e = 10“ 3 V 

.M 

.21 

F = 510 8 N .7 Pj = 3.3 ■ 10 -7 W ; 

P 2 

= 1.67 KT 7 W 

.A 


.M A -K> MA . M 

-V D O MD t7>ro 

.n 


t = 1.01 • IQ -8 sec .A 

V 

= 5.93 10 6 — 
sec 

.n 

.22 





.23 




'A 

.24 




a 

.25 




’K 

.26 




»"T 

.27 




’K 

.28 





.29 




•A 

.30 




4 

.31 





.32 





.33 




"t 

.34 
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l iat?o pima 


n»\t>p bv npoao - n*vna >pia - l aaoo pn*a 


d»iwn pi *wpn .yiP '{yn nm qa p>rmo ^pad mn»» nKmna 

.yinn pirn ^n>j 

m-v + MU = 0 

u *vikw pm mm kioa v nn’non dn 
nyiinn iPmn >ia^ n’AUNn .n’AUKn 
,b'b*rt bv n>PK>s3©ia rPAUK pi K’n 
bv niaii'oi n>o3»p nniiK K>n 'pon 
.^yn vm bv Ji>oi»p n>Ai3Ki b>b\n 
tin da piwni ompp ok ,B rmp* A rmpifi pn ninn vnan 

. R - r :Kin ,bybin bv r oimn 



m- (R-r) 

A -a n>A*oKn 


= ^ ■ M • U 2 + j ■ m • v 2 + ^ • I • w 2 

B -1 rPAUKfl 


1 = m ■ r 2 :Kin bybn bybi bv Tonnn oioio 

v= wr :Kin n>n>mm miipn nnmen pi *wpn nplnn Klt» PuPai 
bv nimnoP t>n>i nP kid npPnn kPP PiaPao uPvj mpoi ,Pik 
. v-U ^yn wm P>Pad pi n>on>n nn>no5 on>i kPk ,v P’Pad 

:p^ 

mg - (R-r) = i-M-U 2 + j-mv 2 + j- (mr 2 ) • | Y r U j 

:o»ixwn jik nnai 

mg - (R - r) = ^-M-U 2 + m-v 2 + i-m-U 2 - m-v-U 
mg - (R - r) = i - (m + M) U 2 + m-v - (v - U) 


:yinn *nnn> pino proi vnnvi 
mg - (R - r) = j- (m + M) - (-jjpv) + mv ■ (v + • v) 


mg 


(R-r) = mv 2 - 


m- (m + M) 
2 -M 2 


+ 1 + 


-1 

mJ 


V 




g * (R - r) - 2 M 2 
m 2 + 3 * M • m + 2 • M 2 
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2-11 rmnn>D 


V 


V 


10(2 - 0 . 05)-2 0 . 45 2 
0 . 1 2 + 3 - 0 . 1 - 0.45 + 20 . 45 2 


3.789 


m 

sec 


U = - 

u M 


0.1 

0.45 


3.789 = - 0.842 — 
sec 


rv\yp <)tt bv - n vm >p^a - 2 


.’^n >upn ymn o”iwn timid o^vid k^w iivdo .k 
. n>P 5 Dn nuniKn tnavn o”ji 2 >n timid d>dyia Kd\y iii>d& 

>tvmn ymn dnim amisrn o>todio o^yia Kdw pvdd 

*im>Y;n >pin nvndvn wonun .n 
nonn ono ^ 7 \y u timpn tmmo!? t 7 n>n Kin >upn ymn did’\y pin 
m v = m-o+M*U .! 7 >don 


( 1 ) m * v - MU 


m • v • ^ = I-w 


I = 


ML 2 

12 


mv ML 

(2) T- = 1T' U 


i-m v 2 = j-M-U 2 + i-I w 2 


:Kin ,^A*ipn tm>d pnmrn ymn did’iy 
:Kin dintm dvy ddtinn woin nvKd 

:iKdd 

:Kin n>;roKn diony 


( 3 ) m-v 2 = M-U 2 + ^y 2 ^ 2 

hk inn k^gj w,U,M,m :o>o^ nymKG tiiKiivo vyidw ud iy> 

m 


M 


onm 


m v 2 = M 


m 2 

2 ML 2 

M 2 

V + 12 

m 2 

2 ^ M L 2 

M 2 

v + 12 


■ to 


(6 • m-v Y 
\ ML ) 


:( 3 ) -d ( 1 ) tiK 
:( 3 )-n ( 2 ) hk g>*i 


m 3 m 
M M 


:mv 2 tiK dSOS .1 


m _ 1 
M ~ 4 


:p> 
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5 naoa ynri’D 


o*pm o»^mn niiii - m>na >;na pbN\y - s iaoo inn>a 

t»PAn mnnna rrnpj Py Panta .h 
n>py ^yia inn *t8q .(a n*npj) 
>oot?mn ^ntn P t NiPn man ia 
aw *rsai ,y nnua Jiiat?i *nay Pw 
'(nil P 0 aispnn n>Py Pyi9 
jin unai .H mm n>aco -nay 
ji»90d *ioa>tat> Pw nn>h>3 nPnwn 
.^n'? i»ua Ji>aoD *nay nanw fa 
:n>d inN>nw nNiiwan 

Pi + y = Po + H 

(1) Pi + y = 75 + 100 = 175 cm Hg 

P’!m mmn naNn Pw o’isan aw pi *iwpj Paa pin mi-ya 

Po Vo - P i' v i 



75-S-h = Pi-S-Ch-y) => 75-50 = P,(50 - y) 

(2) 3750 = P r (50 - y) 

3750 = (175 - y) ■ (50 - y) :(2) -a (1) riNiiwa UN a>33 

y = 200 cm ; 25 cm :y -b nilinnn aw Nsai 

y = 25 cm :N>n naiwnn pin ,piaa ,aian Ni> pwinn pan’an 


Pi = 175 - y = 175 - 25 = 150 cm Hg 

.nniaw 5tan PpwaP rmw nun 5pwa na>^n pin >a 5y 
V’ = tt R 2 H - ir-r 2 -y :Nin nnmw Plan h £0 

W’ = po • V’ = p 0 - (ir-R 2 -H - ir r 2 y) :nin nn*nw ^i-an Ppwa 
V = 7t-R 2 H-7r-r 2 h :Nin awn nai 


W = p-V = p- (it-R 2 -H - 7t-r 2 h) :Nin ^lin Ppwa 

Po ’ (tt R 2 - H - it - r 2 -y) = p ■ (tt -R 2 H - ir ■ r 2 h) 


4 H - y _ 4 -100-25 

P Po 4 H - h 4 * 100 - 50 


.R 2 -1 OS&iUI R = 2r ana 


14.57 


gr 

cm 3 
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6 iat>» pan>9 


tmni o^nin min - n*m >pa ^bN\y - 6 ‘aatra piva 

.nn-riv/ Prun Ppiuon iPpwoo mNo <pay> ymp toooiN pin .n 
no >9 iosy >P*rn Piy *iomn n<o Pie/ N>n nmtn nui’ton nvnPvy ton 
,*i’iKn ’Ptnvyn -pin) n’noow Naoaiu noP mw >Ptn *riro Nsoaw 
.iinii u>ni (pvn >P*rnvo pirn tpon >P*rn\un o>o 
Pamo (onp’on nwiPiyn mwn) nmw naaP mw nnnan ppvon 

.nn*ran noinn ni9>9m 
,-mv nPm *rimn ma'a^y Pan iPpwoo aim *nN’ <)ttn 
p o’o > p pv > p -pin -v 

W 2 <W 3 <W! :Nin Ppwon 

. v -i y i>n *wp Niioi 'Puna pm nntyn .n 

2 2 

_^L + + y = J 5 ?- + X2. + y :N>n riNiwon 

P g 2g J1 p- g 2g 


n>on unw rmpa uni 1 -a Pnin >aaa nai'Pyn rmpan jin poa 

3 

vi = o ; y! = =•-h ; Pi = P 0 :on ouman .2 -a 

V 2 = v ; y 2 = y + ^ ; P 2 = Po 




:nv*a 


/2g- (h-y) 


.n>p9iNn npntn Pw pPnn ia»n ,»PaP ^ino pPnn nN p«ov nmaa 
Y = ^ g t 2 ; x = v ■ t :Nin Y nannix >p£PNn pnnon pa *wpn 

X = v 



pPi (»nvn P*m Nin x o) x 2 - tno>too oa Nin X P oio>too 

:>io>aP mo>oao Nsoa 

X 2 = 4 - (h-y) '(y + |) = 2 • h 2 + 2 ■ h • y - 4 • y 2 

(X 2 )’ = 2h - 8 'y = 0 => y = J 

(/m>n h >m -8 K>n tiwmmTJun >d DV3>t?Do im) 
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9 *iqoo inn>3 


tnr - n-vro »p*iD pbNV - 9 laoo jniva 


Xc = = 2^-50-63.7-10-g = 50 ° :i ° pn 1A ’ n ™ P,ym H 


V 13 

leff “Xc; = 5o = 0 - 26A :K1f1 cnrn 0i P^ 1 ootn 


'yv n 33 yn ,p^ PP03 tmn oa kid tntn pp mo Kin PAyon 

:K>n P>Pon 

Z L = VR 2 + X L 2 => (1) 50 = Vr 2 + X L 2 


7 _ V L _ 13 
Zl leff "0.26 " 500 


z 3 w 3 <os 3 3S - 46 » 


:«>n PAynn n>Pp3n nnsyn 


Z = VR 2 + (Xc - X l )2 => (2) 38.46 = v/R 2 + (50 - X L ) 2 
2500 = R 2 + x L 2 :yii’*Q oik noon >no on nPyi 

1479 = R 2 + 2500 - 100 • X L + X L 2 
1479 = 2500 + 2500 - 100 X L =, X L = 35.2 12 

R = V2500 - X L 2 = V2500 - 35. 2 2 = 35.5 12 


X L 



inn ,o>nnon nooAKn ok *i”ha 
: mi3y noiANnP cmio o>a*itn\y ppad 

tg ( 0 L } = x = &l = 0 - 99 

0 L = 44°44 ’ 




0 = -22°37’ 

{ .X-n *i*5it» onoo K>n oipon Po onun >3 (-) -n io>o) 


X L = wL 


L3 £ 3 rMci = 0112H ■ R = 35.5H 
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1983 


11-1 10 *1900 0131*1019 


1>aib>n oit - m»na »p*ia - 10 naoo )nn>a 


bO 011)00 OK *11003 .11*10190 030’3 03’K K>01 Oiyo O* It 0bK03 
by noon 2000 Hz bo oio>303o yoip d»3i030 *roK .nbKon mno 
bo 330 Kin ouono tinman moo ,ok*i 33 oiyooi .iba’too bopo 
mo biyo int >o) >bo>030 bnpo *r*i*r onto mioon ,b3K .o*noo 
on’ n3ooo oimon >i3>o oy .noon Kbi (»bo»030 ootn o*non3i 

:b3po bo 3i’oo a> tnto oy 


v c = I- 



_v_ 

VR 2 + (Xl - Xc ) 2 




019*03 >10*30 00>tl .03100 bo 3303 >bQ>t)30 13>K OOQb Ot >10’3 
oibo bo 003>t>b OK>30 0131030 *1K03 010*01 010*0300 >OOK 
.OOIK *1109b *109K >K1 o*oby3 0O1bO3 OinK3>b Kb OlKllOO 


o>bim iiNn min - m»ni ’pna ybNW - il *iaoo ^niva 

OK 00b300 0Ob3O 11OK30 0*lp03 >3 0310 O’O* y3000 03100 bill .K 
3py 003130 01030 OK 00b30 00b300 *300 00p031 103y <1110 
non obm o*K03 pbi ooi> 03iop it 0103 nmn oo>30 




ni-sin(ai) = n 2 'sin(a 2 ) 


.001010 OOtOOO 0>llt 310*03 b>no3 
:b3t> pin *3b 


.3 


a 2 = 90° ; aj = a c :001Q1 OOtOO bo 3303 

sin(ac) = ^ = 4)3 = | ==» a c = 48°35’ . :pb 
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1983 


12-1 ll 1900 ninnn>9 



:o>onpn iPno jin mm 
10°-n a c -o mop a nmtn 
lO°-n a n>mna mop ft n>mn 

:pp 

(3 = 48°35’ - 20° = 28°35’ 


nmyn 9 n>mn nn Nisoi 
Pio pin 

ni-sin(ff) = n2'sin(iS) 


sin(6») = ~ sin(/3) = | sin(28°35’) = 0.638 => 9 = 39°38’ 


ovarii iind min - mini >p*ia )ib>Nsy - 12 *iaon jniva 

c 3 -in 8 

v = r- = m 10 = 5 ' 1014 Hz :K ’ n *> ,1 * < n man nnnn ,k 

A 6UUU■1U 1 


oa nm nN\y>n N>n pPi noinn nnyan mnoo nP nwn nnnn 

.nmntn niPm iipon noinn 

X' — — :Pah mmno ion noinP noonn mnoo Pah in in 

X rPDIDT = yy = 4000 A X ->ig^ nP = yy = 2400 A 

nnnvn mNn *r»nu >Poo>o n>m nmntn niPP nmyn niNnw nn .n 
nosy oy nomn ninnann ysnP npnn 
(mm l pp) man onpo ppn 
(mm 2 pp) ppn ,nvn o>mv>oo 
nmnfp onmy *ni d»ayg ont-nio 
nn pn ppn jin nup o>oo mom) 

.nxPn pi (nniN inmo 

1 pp oy inNnn l ppo nnv nmnn inn nnmyn 2 ppno nn 
Po >Ait >n oPo n90o nnnP onnnn onan n»n nomn nmann 

.PAn inw nnno 

:pp .nnnvyn >my o”oy9 Nin Poo’on oomn onon 

0 , X _ X 2400 9 

2 d = 7T => d = -7 = —j— - 600 A 

2 4 4 
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1983 


13 naoo jnr»>o 


tvyrm np’O’a - m’na >p*ia - 13 *iaoo )nn»9 

h ■ c 

E = -j- .nNiin imn 1 yi n>AiiNn oinn jin awm n 

E (4000 = 6 " 4 b ' 00 - 1 Q- 3 i ° 108 = 4.9725• 10 19 J = 3.1 eV 


„ . _ 6.63 10- 34 -3-10 s _ „ n „ „ 

E (7000 k) - 7 Q 00 lO-io -2.841 10 19 J = 1.77 eV 

:Nin ntnin omjin iv n>AiiNn mniw *p 
1.77 eV < nNiin uno 1v nmiNn oinn < 3.1 eV 


.wmn oinna on o»w pi tnniyaNn nuiiNn nayn n\u\u pm 


6.4 

n ~4 

n = 3 =» n = 2 (1.8 eV) 

4.8 

I n=3 

JL 0 

n = 2 => n = 1 (3.0 eV) 

3.0 

n =2 

f 


0 

n=l 


v he 

E 


:on o»Pippaon ompn >w Ivy 1>n >aiiN 


6.63-10 34 -3-10 8 
1.8 1.610- 19 


6.906-10 7 m = 6906 A 


_ 6.6310- 34 -3 10 s 
A2 3.0-1.6-10 " 19 


4.144 ■ 10 -7 m = 4144 A 


oy poian jin nyyl \y> nNun oinna uno la jin nsyl na .a 
nt }ioia .3.0 eV liy h»aun oy iioian u»n ,ani>a nlmn nmwn 

:1\y n»oi>p d’aijn oy nanonn innmoa 
E K = h-y - B = 3.0 - 2.2 = 0.8 eV 

.iniN nuyl na o. 8 v ivy nno pm pi 

lao aano Nin ,no>1an onopaoo pin Nin nyPan rniopao .a 
I vy iPnn Nin nyPan plnn >3 *no»n non 1w nuiiNn nayn 

.titnn noia o’Nsoin oonoplN m>y 
jin 1>ao n~2 => n=l laynn pi noPan onopaoa ompn pirn 

. 4144 A n>n> i>mn Piopaon ipn pi uton noi 
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1983 


17-H4 1900 niirm’9 


fl»ymo np*o»a - m»nn »pia pbNV - 14 *iaoo ]mva 

inopton 'iv iwi’pn rraniMn nv m Nin >!70>i>an !?An -pw 

:©^£>in Riolan !w mviiKb roam ^Kion 

he 


qV = 

^ min 


^ min 

= he = 6,63 1 10~ 34 -3•10 s 
qV 1.6 • 10~ 19 *2500 


4.97■ 10 ’ 10 m = 4.97 A 




*1\UN» IIOIDn mni>7 D’AUN HIV }’N >5 >70’V0 7A *p1N IDT 
7s dk iiiop7Nn *ioio *poh n 7 .^Nion iioian 7\y nnmnn 
.it n’A'iiNtD mop nuiiNn o>oi>97o 73 nniiKn 


X = — :>ira-m 7 a *piK Nin o’inop7K 7\y 7 a ym 

e k = j ■ m ■ v 2 = i ■ m • (] 2 :x>n rwmn rpovpn n>vu»tn 


E k 


_ 1 |hm^ 2 _ _1_ 


X J 2-m 


/6 63■TO -34 \2 

( 4.97/l0-« ) g 9 - 755 10 J = 6 - leV 


.A 


n- 17 -iao» yntva 


mn»i .onw rpbyn pn mn>n pi- pbn imon *iwo .k 
, g sin(a) nsiMia v Mvmab y>Aoi vqh jinmna qnn !?>rm» 
k> n *i>pn nmimn >s) v nrwioi qun ^>nno n>Vy:i i^ni 
,-g*sin(a) noiMm t?DN limttfry>AK» (n>ot>!m 


N 



.irm»a nstHnn nn nsoi ,n 
:on qun o^yion mnian 
SF y = 0 :Y -n im 
N = mgcos(a) 

1)100 

f = /z-N = /zmg*cos(a) 


m & SF X = ma :X -ft 

mg* sin (a) - f = ma 
mg sin (a) - /z mg cos(a) = ma 
a = g*[sin(a) - /z cos(a)] 


Vt = vq + at 


=> t nTH 1 



vz _ 

g’[sin(a) - /z-cos(a) 


-57- 



1983 


18-117 nnoo nunno 



Y -n nnn .tv^n nsiKnn t\h asm 
:on <\\xn *?» o>^yon nitron 

EFx = ma :X -n nm 

mg sin (a) + f = ma 
mg-sin(a) + fi mg-cos(a) - ma 
a = g- [sin(a) + //• cos(a)] 

- Vo _ VQ _ 

a g*[sin(a) + \i cos(a) 


n^yn n>n^nnnn nivnnb nn\y mno noion nnvuoniy pioo 

t HTT _ sin(a) + /rcos(a) 
t jrOD sin (a) - /z cos(a) 

fi=o -jmi i >k nvKD .> 


t DT > T > _ sin(a) + O-cos(of) _ sin (a) _ ^ 
t mv ~ sin(a) - O-cos(a) sin(a) 


ftpOdB ~ 18 ^inn>D 



:on nnnnnon oOyon ninon 
T nirvn&n Nin o>io^ ov*i30w nnn 
m* i>on Nin nii>on nno pio o 

.on^n 

SF y = 0 :nyun ]>k Y -n i>jd 

(1) T cos(a) = mg 


:n>!?Ayo nviMi X -n nm 

SF X = mw 2 R 
(2) T-sin(a) = mw 2 R 


.K 


tg(of) = C ^ L => w = :(1) nKiirai (2) nNiioa p^m 

S Y 

. i . :a n>mn S)H 

b-1.4 m 


sin(a) = 3 2 14 = 0.8 a = 53°8’ 


R=3 m 
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1983 


19-i 18 nooG nurwa 


f = = J-J gt | (a) = -L A / 10 ' te( - S3O j S = 0.3355 Hz 

2'TT 2-h V R 2-it V 3 

(m ■*■ m) g _ (5 ; 5 5) io = 100Q N ;(i) nnom wouvj .i 
cos(a) cos(53°8 ) 

.taynV p>\yo ^frozn n>paiN npnti yi 

:n>My&n ronain p?i n>npn unman K>n npntn imw 

v = w-R = 2 ‘^ f R = 2 'tt-0.3355• 3 = 6.324 — 

sec 

y = 1 g t 2 = i-10'0.5 2 = 1.25 m ir&mnn pt >9 ^ ynpi raun 


X = vt 



:Kin npntn rmpio >poiKn pmon 


6.324 




2*1.25 

10 


= 3.162 m 


X 



mm hsidi nn>on vso D pmon dk 
d = J R 2 + x 2 :tnnn>9 oovo 


D = V3 2 + 3.162 2 =4.36m 


np^M9 - 19 *1900 flWfl 


K. *d 

t 

A 

I 

B 

\ 

3 mg 


noan nipmrin asp Ppwo >ii>y> 

SFy - o :on nmwn roinnnn 


K d = 3 mg 

K - 3 ’ m 8 

K - -g— 

SF V = 0 :Nin vmn 'ypv an >n>\y n^o 
Kd’= 2-mg 

d , = ^mg = 2 ^ng 2 d 
K 3 • mg 3 
d 


N>n nyrom n>’nn mipia mnnn t>p\yGh >>i>\y n7ip^ pmon 
A = d-§-d = |-d injnvon 


.K 
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1983 


20 119 natio nnntoa 


nraiyn .ropsiK nyun K>n iP>N2 nywiP on>m *mnon pr 2 io>na .2 
>paiN 'pspn) ,Ppwon >ii>o mipi m>oP nonA ii’dan nyntino 
'jiapi nin>no m>p n» py ,(>i 3 *i Yapnoa K>n Ppoon >n>o rmpj 
.ii’pam nyrnn toaiN nyun i>a P*ran i>k *P^ »*i 9 .‘inn Ppoo ov 


T 



.Kin B noon nP>ai *iokp .nnunn Po *mnon pt 



v “ wA'Cos(wt+ip) 


:Nin noionn nyona im>noP >io>an 


.A 


v max — wA 


:Kin ivPnnoo nrpnoP >io>an ,pp 



2 'it \( 2 -d 3 



a = w 2 A sin(wt+p) :Kin noiom nyiina nniHnP >io>an 

:Nin n>Po>030 nsiKnP >io>an ,pp 

a ~ u 2 A - f 2 “M a - 4-7r - 3 g 1 j 1 - s 
a max - wA-| T J A - 4^2 2 ^d 3 d ~ 2 

:>Po>03on rani 


F max = in - a max = 2 m ■ | = mg 

noon nP’yano nan apy no*ni nynnno 11020 n»m nn>n naiwnn 
.mg Kin B noon Po nPpoo .npnoo oqp a noon Py B 


*T 


bavn - 20 notjo )nn>a 

Po n*rnon tnnn hk PmnP no .k 
*tai iP ram r a innAinno nooraonn 

.P>apea R s 

I = Ia + is :omin >Aoa toontn oiao n>n> I >ppan tntn 

Is = I-Ia ^5-1=4 mA :pp 

.nnt onoo Py nnon P>2poa onaino onAin ooo 11020 
Ia'Ra = Is'Rs =* Rs = R A *jJ = 5-J = 1.25 ft 
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1983 


2l-i 20 *iaoo nunroa 


.*iioi *ui ib lam urn irrnnb n’vaob noKnaoNn jin *panb >-td 
n>n’ □’Tim >iiy by nnon bax l mA iNvn Pb^n >bn’tnon oitn 

.ini’ bm 


Rs Ra 


.a 


V = I-(R s + Ra) 




5 = 4995 H 



Ra = 1 fJ inminnw lOKnaoK unwib .x 
.Rv = sooo n inminn\y -looobin 
inminni 5 V Kin a&taobnn by nnon 
:xin mi tnrn\y *ja 5000 Q 

Iv = Rv ~ 5000 = 1 ' 10 3 A 


pa waann Nin r *r>in tvt oarn abban Darn on rm aooaaDNn 

:aoc>obm *p*r oarm nr cm 
i R = i - i v = 2 -io- 3 -i-io 3 = l• 10 3 A 


R- V - S 

K Ir M0- 3 


:pb ,aoaobvin aaiaiu nniob nnvu aim by nnon 

sooo n 


bavn - 21 “iQtio inn»a 

e = B-L-v = 10 3 -0.l-10 = 10 -3 V :Min nation .o.N.an .n 

,pb .po> ?’ Vx> >ab N -b M -o Nin oioa oayoon by nan pva .a 

.D -b c -n r 2 anai A -b F -a Ri alia ow oat-n 

I - | :pb ,nnon aipob jna>\w> aaino omino mN ba 

f 10~ 3 £ 

11 = 5- = ^^—= 3.33 10 “ A ; 1 2 = sr - ~r~ = 1.6? 10“ A 
Kl 3 K 2 6 

P = l 2 R :Kin ba bw paonn .x 

Pi = li Ri = (3.33 ■ 10“ 4 ) 2 -3 = 3.3-KT 7 W 
P 2 = I2 2 R2 = (1.67-10 4 ) 2 -6 = 1.67-10- 7 W 
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1983 


23-i 22,21 naoo niinn’3 


ins ntn ron .nynp nn*no3 yn*\y ns oinn ly no l>yanl ins .*r 
.’cma nnita Ksain oit K\yu ovo ly lyi9n n3n jik lonl 
F = B I L = B (Ii + I 2 ) L = 10 _3 -5-I0~ 4 0.1 = 510-® N 

13 plnwn cnT ora dim >diao n*r*ul iiiko 3 d’KSOi d*l**nn d\y .n 
:nid i*o* *r» 113 >9l ,r»3n ]iV3 .ns on’ly lyia\y *ira\y 
.nool Kin nsn iiinv 13 M -1 D -d Kin dim pm MD l*ra 
.nlyol Kin D3n pmv 13 M -1A -a Kin nni-n 111*3 MA l*ra 


b*o^n - 22 noon 11111*3 


orw *ry nyup h*? nsinni o>s>nd -upon nK oonyn oonoptmn .n 
K in ^mmn n*rvn o nynp h!? nsiunn) .A -iron nni o>v 5 ao 
0*101 onon wnpj ivoo 101 >^ovn mv h*ph *r>nK kP 
>1 nynp nn>noi ounop^n iron 711 ^ otoim oy .iron 
.>^ov>n nro po vnp ^K> 3 toi 9 n iron 71 m 


:n>vuH >!np>\y rmyi A n-np^i inop^nn jmmo im 
qV = ~mv 2 


v 


/2qV _ /2 * (-1.6 • 10~ 19 ) • (-100) 

V m V 9.1 * 1CT 31 


5.93*10 6 


m 

sec 


.1 


.B ipin p immon nim oy kj»p inop^Kn ,iioki 

.nrnio rm\y nvun >nn .> 

v , _ , X 0.06 - ... 0 

X = vt =* t=7 = S.93-1 0 B = 1 - 01 ' 10 S6C 


OOtWO 1li*N^ - 23 1300 1110*3 



>3 *ini»3 nlran niKn nosiy A niipm 
.*rpion 111*31 onno niKn 
n 3 inm K*n niKn nnsiy B ntipn 
n>lK ynnl 31 *dk n>nw niK *3 *inm 
.A nmpil y*in 
•wp Kll niK y\xo c ntipin Ik 
inn nlm tna 3 *nir*y 13 nvnyl 
.B -1 ny*Ad\y *iiKn niQ 3 n 
’3 nnwn K*n nmin nnwnn 
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1983 


27 -1 26,25,24 1900 nunii'fl 


nob^n - 24 *iaoa pn»a 

k t = K + K = 2K :kw 1 ninn Pipv/n 7>9pn 


K t = „ K ^ = ~ :kid 2 nnsa Pipwn ^»9pn 

n>PP9n mmKnnn nsns 4 >9 2 nvm yop Pipvn 7>9pn\y ynon 
*13 o>s>9p >j\uP JipPnno it nttiNtm .4 cm ii”n ,4 >9 nPm ni>nP 

.2 cm -9 TlNDKJ ^> 9 p P 9 V 

. 'x mwn K»n niiain nnwiin 


nobvn pbNV - 25 iao» yniva 

twoprb h \7 taN -m«i niopift iunu *mn ^ip» iipmn 

k!? rrvsyn nno t o>^>iDn o^ioian 'iv nuiiKn 
,»a rown N>n mmn mwnn 


nab\yn jibiw - 26 *iaoa inn>a 

Ninw nrxnKn .mvpn jnopPKP n’AUK nom *iu9inn inopPKn 
pnopPKn ksqi nn *no>n nn*i yn nuninn \monP nii\u *no»P Pi5> 

.ijii’ nnm irniyo non \>y\ *»wpn 
:kim niWK*in nmyon nmP nnniKn vn9n 
-3.4 - (-13.6) = 10.2 eV 

79 , 15.6 - 5.4 = 10.2 eV pnopPKn *tik) 9 niwtnn nnw9Nn 

.no’Knn if nn\y9Kiy 
,’K nnwn K>n mi9in nawnn 


nobvn iibNW - 27 naoa pwa 

ppnn 9»n n>n\y nnn Pamy pvao ’7 nsn Kin n^9K >nP3n nsnn 
»*r nnvoKii mm mmP >PKDiyn pPnm >P>P\y mmP Pm Pv ’inm 

•7i9n n^on 
.’*r rown K>n nimn nnwnn 
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1983 


31 -1 30,29,28 1000 JiunH’d 


no bvt) pbN\y - 28 naoo jruva 

inn nmT n-wion ,k>.n.3d nyi3p nii’nan nyi jnAooniy p>30 
Kin cmn oa pin , e=B Lv »3 yi3p Kin >oiAnn m\yp noann 
*TUi2 nPi3 nKsoj mAoon tvkd ,(o>a>Kjia kP n -i *a) ynp 
.(o>kho KP >t) oqk Kin tnrn ppi pwa nvw i»k >oiAon mwn 
.(o’Kno kP ’3) onrn p>3 lanna >t>AAon n*wn p nK>3>n pt3 

.’n nawn K>n miDin nawnn 


nobwn - 29 naoo jniva 

ax =? 2 :K>n na’pyn jppjo ’onon niKn oro nnou 

Pa Tiik Kin onPw pAn tiik ,o>inopPK3 iinnw p>3o 

:>Pm-m 

x _ h _ h 
mv p 

AX = 2 p h d L :pP 

.’3 n3wn K’n mmn n3wnn 


nobu*n pbNiy - 30 naoo inn»a 

.t *imy» Kinw *p o»nn n>:ano pt mio*ioooi7 nyoon yn 

nnoji N>n nittin rmv/fin 


nobwn ybw - 31 -laoo )nn*a 

.yAian niKn P\y PAn tiik 3 pn nnPn nmKiinn n>33n niion 
Pita m»>tpB nvnpi >niy i>3 pmon *im> pita PAn *jtikiu P 33 
.Qin>o3a nnipA v 3 pnnon ’sn3 jiiksdi mo>j>on Jimpi .im> 

sin(a„) = n -j :nno«3 H3n»a ji’-n -n oio’ODnn rmpiP n>mn 

sin(a„) =(n-^)' j :nnom Jiina n>- n-n oia>i>Dn riTipiP n>mn 
, 6000 , 1, 4000 

1—g— = (n-j)-—g— =t> n = 2 :i>n> n>mn nniK3 

.4 n3wn K>n mi3in n3iiynn 
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1983 


34 -i 33,32 *idod 


nohvn pm - 32 naoo ]W9 

biyon pi^-7 p>won Vpwan a>:ri Kin nniKnnn ninin> cnnn n^n 

!?y K^ p!?i nvwnn ]ii^ ‘piMO >b»v>nn nsn . mg sin (a) 

.oin^ Hinson ^ K>n mm>n im&vm .nuionnn nyunn 

. town- K>n miD)n naivnn 


nolwn vbNW - 33 *>aon inivo 

rmpio niNUVO oino >4ip Pd o iPid osyo Dio 03100 nP 3 pno 
333 JO o’otnn on .wbo trnp> ohinP yunP nnw osjo 00000 
pio own n'^n rn oidvP oioiono o»03pn ran' nvny omo 
.mmn nayiy Tin mo3P niyoo a’oopn Pd nPio >h>do .nvnyn 

, >3 nonon N>n room 03 won 


nobvn pbNW - 34 oaoo jniva 


n3ip33 woo 303 ,n’Po»t>30 n>o M rmpo Pipn nosiy on 
now 00330 10390 3\ond nosu om oiddnoo ,0313 nmNon 
“JOIN 10* 3WND N10 ’POOIO 0>D33 10390 .PA >331N PlO OPlO 390DP 

AM = BM + X- 8= 2 = 10m .P330 Pw 30N PA 

.’3 031100 N»0 031330 0311000 
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1984 


nTro 1 jn9 nnnn nrm yONiu 


1984 Aim’ 5 -i 4-5 Jima nrna 


x irtn 

.pig ‘pzjn rniN nPNiu : o>iw o>p*ia >wa nT?Niu >m< Pu rmu 1 ? you 


tvwp ^ np> 33 ia - pwn jn a 


. np'jn nan 5y nnyin ,irn ii w 'yppni i tuni omti dmmk ninViD »i» 
h niu: 'Jin on>i>3 npp onp'jnn riK yun 1 ? *u .ni Vy m O’jyuj nnty isma 
. (o’tnn nm) 2 a km omi’zt imun nmn .ypipnn 
o^yisn mman 5i iik urn* ,k 


.1 



(mupi 3) .motion in* *?y 
(nvnpi 3) ? l 7ini nin’jinn »no 
o»*»yan moVipne man inn 
(nvnpi 2 ) ?ny *7y m 
,nm’i 200 • v ’o imi 
mnnnni 30° - a , ‘n 2 - t 


.limn ioo 
’•jid Vinn hk i\n?5 vpj n (ypnp 1 ? ‘jyn) h 


.1 




T km •jam mm an ft'ivnn 

mflV 


M-pnn nmn inn 
u 

{nmpj 2 ) ?ynp ,7 P 


. a M p 1.6 



- M mom 'rj o.e - 
m»*nn nn pi ipki 

(nmp] $) **0 


i iniNp as i»n* did nnpy nVuion 
.nVpionn 5v in non ini n« ivn ,k 
;A nypi (i) 
o.2 A-n npnnnp c nnpii (ii) 


2 


.'n 0.15 ■ r npi mi i M p 2 - m nnonp mppn omnn pinn 5n b njpn Vh ,i 

.B mipn yipi nmnt n 
(inn pi *) .c mip» nnin kmb nmiu ,it nipion ir -nrnnn tor bk inn 
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n-pjn ■’piD - nrmn nrni p^rno 


(njypy'npui) tainn n^ 3 N - >yp p*ia 


.3 


P 

' cronj 



iaiy ’mux-in »^n»i»h ta ■?» *jm 
.Q’tnna ixinnw ’D3 t mrnn v*?nn 
nipwann *?w v^nn win as v^nnn 
,B’D1 D1PK 
: J1K ll?n 

M’-^y m^inn oinn mw .x 
(mnpi 3) .ran 
’l’-^y nu^Din oun nuw .2 
(mnpa 3 ) .ran 
’ 1 ’^y nyanaon naa niiayn .a 
(nvnpa 3 ) .ran 
(nnx mipa) .vVnnn mVia .1 


nn^ipVinn iron® ,>»7px-in ’*7x’i>x ta ni* 3 na3ii »i*-Vy mi? >*73 -pni 
nj 3 ian non 1.23 inaii 'opx 1 , 27 °c ran •?» nnmaopn oia 29 

naiAi n T 3 P 3 naman * 7 y O’pxi’ .a'mai nuoi ril na’a -pa^nm 

.(B’Win HNl) D’P 19 

(irm?i 2 ) 



nl9 


.^32 xi^an fan non nx awn 
np’x’ -mx 1 * Tan naa nx awn 
/mingngp nnana) n’aaan 
(nmpa 3 ) .(nyn? Tan 
v nnuigno H’n’ 7 ly 
iiTd’u ’13 Tan nw cnn 1 ? 
(nmpa 3 ) ?mpnn majV 
naoiaw oinn moa nx awn 
mnyn nxi Din’nn aVwa taV 
(mil?] 2 ) .nr a^wa tan iayw 


.A 


.1 


tmfti tybtwi min - >ww pna 

.(o’nn oy aiynn li’xw) inwi o->o tn D’mna 1x1/ion na’xa 
'fv ->awn p’rniw o»on ’aa n o’niiA inwn ’aai ,n»p 10 xin inwn nny naia 



.(□’win nm) n"p 2 -3 m’xn 
(nmpa 2 ) .iron ma’ay nx awn ,h 
liPi’a 1 i*7i7wnw r>nx nia .a 
l/nxi iVia Vliu xinw3 ^pwa 
.liui’j 0.5 nn»n nxannm , inw 
.lniD’Dii «liAn naj jin awn 
(mupa 3) 

iwx3 f inn nVpp 7y onnn .a 
.D’oa i^i 3 Viap xin 
(imipa 3) inxariAn n»nn no 

*7naa q* «na mix .i 
.Vna^r yinn pVia moan iA iwxa 
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iiTin - mum nnn iY?noi 


qnamnn t oniAp o’^a’n ’aw .6 
,<o’mn nm) m ’I’-Vy Oman 
munomu ’Vk’I’h ta O’Van 
^a’na ran noa .T 0 »275 °k. *fv 
lyn^i ,ip’V 5 (v,) iiw>nn 
*jpn *ja’nj Tan noj i'dux 2 
.‘Min 4 lyn 1 ?! .itf’ 1 ? 3 (v 2 ) 
tnnpp nw’ ppNm 'n’na 
maan yn*>j nnaan tinma 
. *m>K 3-n 

(mripa 2 ) ?in’ O’^a’nn ’awa □ ’‘nna ian jnna »nn .« 
n>nn oxn I’npnnw ynVn no .o’^a’nn mp pa aannn nan n« D’nms .a 
(nnijia 3) .(nnpipnua »ia’p i»k ’a nan) ?mm>pn it? ns’ 1 ?! 

D’aainn 1 a a*na hap inp” omppn nan ♦* max m'rn’ppnn munsnun *>nn ,a 

(nmpa 3 ) ’o^a’nn >ap 

,(O’Vian) a«»an Tan moa nx apn .A00°K -*i ly mVa’Bn »ap nx D’nnnn ,i 

(nm?] 2 ) 


mnan mon>n - »»»!*) pio 

■?» miaa*p n’aiaN ^ya 11*0 . 135 1° Mev •>* nnian npu (n»s) »® P’pVn 1 ? 

C 

*7tf nipnn nyiann in»aa ya D’aiuian in* .o’aiins ’aw 1 ? pmnn 1000 Mev 

.laiann 111 *aa - >awn limoni r»> 9 n 
(mupa 3 ) nmpismn ’as 1 ? ipan ^p-yann iiy’p nn .h 
(mupa 4) maria* ipaunann in h *?a *?w n’Aiaxn n’y»p nn .a 
D»iNinnn maivaa o’yan a o*jicnn ’jwV pionn n->n iKinw man iVh .a 
(nrnpa 3) 16 ipun *7ty n*?na n*n nn .D’Pina 



,M ^n^imyn r» Vy maiy ,'n 120 ’jp >nxy run nVyi ,H n>ai»m fi’Vfn .8 

.n’^nn nyun lira 1 ? iaun pi’aa ik Vapna nyan ,'n 240 »wyn naiiNP 

‘yy n^n 1 ? ‘rtnn-mayn'j mnn u„ inint? xnn h ip^na jivnn vnyn c”u 

“ -7 

,nai*p K’n nn’<mnpi‘ nv»ap 6*10 Kin n»^na nytip mi pa ’aa 
fmnpa 4) ?M may on nyun nay jp^nn o”0 aw»n mi in v H im*nnn ’nn .x 
(jnupa 2) ?ipV>nn nyun 1 ) ^nn-mayn ’p”i> o’pru’n v M mvnn it’k .a 
m^nn >mpn nypn nx nay’p y*ia jaiy^ nw pawn Wnn-p-rayn D”p dk .a 
(jniipi 4) fn’I^nn 337 i’-^y iny’p yaia uiyp hki’ nn f H 
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nTra i pT 9 - nruin nriu ii’jnuj 


yaftm oit - >it»t3n pia 

om 10 inn*jnn« t»o ooa mw ,pn so imvini o^n innns Tipn >« $ 

,01 i 6 hm\ i t i \3 ‘rAyoa nnonnn ppanni ,p>u 8 mn tun Vy noon .^pi 

:n« awn 

(win mi pi) .‘JAyoa q*im onyiy ,N 
(m*npi 3 ) .V^pn Vp ipmNn miAAnnn .a 
(mil?! 3 ) .'P'ron niNipn ^a 
(nmpj 3 ) .Wpn map pa nnnn t i 

piua nain pn 50 innnm u>n 12 innnp aipn In <10 
iPi 6 mm ipgpm qik 3.6 im'VA)ww 1x2 
;p*M 3 so iVw nynan nnm ria 2*1o ~ 5 Pia?pp ^gp 
• bin 5 ijuiajwii nan 0,03 im*mn* >»>p 
(nmpi 2) .‘JAyna min nnyiy r»H geo .n 
( mupa 2) ,ppa ?iA 3 n gnp .a 
(nmpj 3) *?y nnon inn ,a 

Kin i^p nxnsn nn/jp h^h .on? 1 ? nni I'ngipp pn* ^pg 'upn rw g>aPnp ,i 
(nmpa 3) .pna ?m *?Ai? pom .irtn 15 

o»b>m Twn jriffl - >\y»vj p^a 

cppngn t*pp paV oxyn pa ,u*7 i»pn p M p so-d pning ajpj imp ayy 
mn mm ^ap* na »a napn .ipd 15 * f n’yp ipinn pmop .main nwiy 
, 0 T 3 ip mpipn n^a mnyn on a**;i> inn ,npn “?y ayyn >p 

(Ainpa 4 ) .n 1 ?* mnipn np pa pmnn on app ,n 

(mnpj 3 ) ^onynn ntn nnmn ftiMnin •?tia pg pmn n* nxo ,g 

*jy oyyn mm nn pny >gp> inn mgyp ,f Ve *>n*ppnn my mp .a 

(nmpi 3) 7(non d pnap pnnnn) vpn 

:maaxnn nnan n'npV nunr niNinn mpty 0*0110 *12 

nxoj s »ONonauin hn npn 
,<1 pp) ypann 'u 5 -i pmna 
lawa nayn mn pm»>p nmn 
npnn n n n 2.5 - a pnaoai ypiD’? 

T 1 NP * 7 P ^ap 111 H ,8 11 «il 
.OIPDAJM 6000 nip ppmn 
n t mpna ism»n ynn .k 
? niaaNfrn n’jan 
(ni-npa 4) 

pmnn) unp do ann ion .a 
(mnpi 4 ) ?ypinn ^apnnn (D’oinp n^nni ’ip pa 
(mupa 2) 71 a 1 ? hn o^s” uponn qn niaaKnn.i nmn PNi*n iy»a .a 


r - 1 - -- 

i_ji 

t 


-69- 




1984 


jtptq ‘‘p'19 - rrmin nrm ii^niu 


jmrig np »o »a - p^o 

o-nip 3 I'unn (n-*) n»y»im nm*? my» imn ixn u'JDan DiawsDn npnaa 
.6563^ *7 v •?* ynxa win D’npn mu . 13*73 o^aupad 
(nvnpj 2 ) ?nT “>* nina miimon *iv iPAiinn »nn ,k 
(mum 2) • l° ,nn °' UN ^ nuiwin iVAiaxii mm nyaiN ro< Atm .3 

(nmpj 3 ) ^W 9 on ipn D’Knn n^Aiax mm *n» i*pk pa laya*? .a 

(nvnpi 3 ) ic’inKn 0 ”V»i>pspn miipn 7 at> * 7 p *?An »dhk Dnn .i 


.13 


:QU9iN uea 7 *?7)pn ‘yAyn*? lain ’ipp^imnD xn .14 
Mj^kA in>a innnp ,nnn lipn *7 p pmV xnn *7» minpn main ■* O’tnna 

npn Vp >ai>n.i j?inV «nn *rv minpn main *a mmni .lorn 7 *ap*ts myanxa 

.Van nnnn 

,2,0eV mn minpn n*u>y naora nanna ounup^xn *yv nrpn n^max 


m>pp annp 



'* o 'nr\ 


,44008 *»» *?a inxa vumiaiam nixa nunpn nx o^pipn .x 
(jnnpa i.) »'3ip’n miya inaivn pna ?minpn in o^anupVK mpy** oxn 
nnna oun nnyiy min nN (O’fl’xnn d’daa niun) ’niA’N isixa laon .a 
:(•« pypi lxme ,uxa naipin minpn* nnjna) minpm nuaxn pap 

« 1 k tprnni lxinnn *>Ayna ti) 
(nnipa 4) .’a onnna imnnn *7AynA Cl±) 
nnna oitn iuuny * 7 r> m*?nn *?y ppinn rixn nnany n*mn y’Qpn 1**3 .a 
(mu pa 2) iiAon TO’^Aynn nay 
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dttd ■•png - irram nrm \0m 


wain ]\nvun nvwa np’s>a - p^ia 

.15 

aq 

nyw iuy3 nyxann njman . Tc a inionn apiy niA*? o^nin onon unax7 
xtn qua apiyn *70 »*i^i»aa o 7? nn n 7 *nn i wn .iial apiyn rmnn mrn nnx 

.myp 12 

(jniii 7 j 2 ) .*P« apiyn ‘yw Vipwn o*»nn n 7 xnn iwo nx awn .« 

.8.5 oCi n»n .niman yiani inta ,*tua iman apiyn mVya .a 
(mni 73 3 ) .nrrnnn inn apiyn ni^ya nx awn 
.npTinn win niy# 24 *naya .Tiaa iniaw apiyn niVya nx awn .x 

(nmpj 3) 

nnpia ini’ nnnan oipn *7ya «an Q’xan nanpn 7 aio 'iv pan m 7 x ,i 

:nai 

99 

; Tc n flirt a in y na np (i) 

.lOOKV nnna rrty 2 >nn i*im maiavn npginn x nanp (ii) 

(nnipa 2 ) .inaiwn nx pna 


.16 

.•x D’wana ixwinn iiin 1 ? vnwn lmkz innnm i Q mnyiyw rtip-^y mx 
.mxn in’9 imn nm» np*n 00 mya Vaprm 1 inn 
. 1 - 0.193iQ x 7 a mnna trtpan 1 inn *?d tnnyiy 
(imip] 2 ) .anrnn in s nutmn lpmn nx awn .x 
nnpna nnnarm nx n^rn> iwQ* »x ) S nwnn *)v minnn oipn nx awn .a 

(nnijn 3 ) . ( nan 

A *7 V n*a» , oi«fi naayn n nan) A ininn Vw n>a , 7 9 ixn naayn nx awn .x 
(nmpa 3) . (nai nnpi “ 7 » n’a^oixn naaynn 

rtip-'jyn l 7 A.i mnnn nx Vm ox .{'a nnnii) inn nainn nanwn lan .1 

(nmpa 2) 7iiin^ vnwnn 



£ nan no pi 

5 

j 


*0 

r 


^ 7 =^ 10 no 




♦ 


t 



'•••• •’ 

in 

■»* 



•x D»nn 




>a iptmn 
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npron - mum Firm ]T?nuj 


flfTOn - '1 i^TT 


.17 - 20 m^Niun mi'ptun o>iw 'pu nutf? j**?!) 


.n^yn ’iPa n>33K nn*np mKn Ain ipti 1 ? nupl 
'iv nmi’nn »na*w ft* i wtir win iiah 
’a run) * mm ^ mypiiaa win 
. tnruinV juma ViKh MiAinn 
iiVtn Tk ni’ao rma in* 1 ? *k 
i phi ?iippin 'jv nyi ir.i 
<nfw fm? 3 ) 

numn nu’f inw 1 ? npif noa .3 
10 20 30 ~ *™cm«j»> ? ^ n ’ opnft nm't nyun mn 

(nnw nil pi) JPfcJ 
t norm nn*?y nan nt *»k*> .a 
(JHTlpJ 5) 

iv .iyiaj? nyiwni rwpm >» nnPaaV oiap ,ny-yua Vyain nanii K»oa .1 
(nvnpi 3 ) *nyix nun n*n nupin niw in* 1 ? muo rma . 2 - npft o.QS 

.ioninj’ia 7 i*>nn o,$ mow mean Kyru npjnn iina .a 
{nnii?j 5 ) nupih ‘jp nyunn n'nvn inx loninpin nir nn 



*17 


.18 

pmm *d 3 fiiiOain niK ,a"p fco nnonp miosi iv n*pa ayu y"p *o mow ip 
»(Q*t : in axi) '13 i» win npi’n in ,il»n ayu i Py ,nypn 
nypn *7N (rim*? mpm) x» iv nynp mvftna miram ^y jo *?1 V*nnn iV.l 

.qinn in pm inn 
.mil o^n*? .momn pa nmnn ’a fun 


__J, nS 



fi^n fta^ft nyru nniana .YnOain iK»»n dkh .k 
( nnw mipj) ipru tyun *»a m>a anaa .n 1 ? dn ipna ,ia ok 
( nvnpa 6 ) rmioam »jon nxpVwv nyoa .iPn nan” ipnn in pit id ni»Ki .a 

nwyina * 7 np ,(miDai + t 1 ?’) naiyn.i * 7 © n»ojpn ,vaun: ni’pn n* iyn .a 

<nmpa 5) .i^n naPnn 

(mnpi 3) ?'A vyto namno .viuni »u»wn ■?» mpn nn .1 
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'mumi np-'jDD - ninun nno TftKiu 


.n&Kjiiia o fl Rg -i o A ,r a : 0 .i b -i a o*3)ij mb 0019 * 0*1 oom .19 

.nyia? Dmfl’ajr ,u*w ,o»MAimn ouDnn ’3 run 
. (ia>i o^iAn nyaiK myinna Mua 1 ? pVy ni*an mW*? niaienn nx) 

(mum 3) fOMlUii mb ’is Vy tpeoinn fPmjo maixn 1 ’2 on , *i inn .k 
.»* pyn VProa pm^ aaio nu3nnn mu *73 *70 iud 1 ? an? .1 
(nvniu 3 ) ?o»i*Mi>n mb “7W urnnn mot pa on>n inn 
.OM’Mi^n -^ao *7y {jp*?N’jmna ♦ n-»u:»?) niV^nn muuw pa on»n inn .a 

(jirnm 5 ) ?miB D.vmuDu nnana 

.aann Vt? namnn d inn*7 pnn “?« V*u a’n*7tr0 tpaaiann ihn ‘iw imoo .i 
?a*Ptrt nupitV npttpimn nnn’jnnnn mnvnnn pa dip& inn 
(niiim 4 ) .m»DDH»u« p* O’aaia 1 ? ’a run 


^num - '2 rrtn 


.20 - 22 nvrauin uiTPiun a>iw “?u nun 1 ? pu 

,n u 9 20 man man *70 idpvi .ntJi jit ij’pnnni o*niaft nawi mvP mb dmioj 
pyo Kim ,n u v 10 mb, 1 man * 7 » 101m ;p>i? 6 *io " 8 -a jpipn pyp mm 

. p^ip -2xto‘ 8 -a nMM* 

mpi nayDi ,nMi lVia*?* .mm m p^nn 'ph n*->y onmn mu m nam 

.ilTD JIT DJ11N IjHlM nnriK 
(nni?3 5) .iu*nn inn'i ana *>a *?y ]yunn n* .« :apn 
(nni?] 4) .nanyan iv n’lrtnunn nM-nxn on .a 
(ftvnpj 3 ) .naiyon jpgitin nMUM nx .a 
, xi dk ,pjp v* .onaMpn omno unnaa mb ,ivyan ’xjna ,7 
pinV nvnp jxa intn ?nuiB nixim nVa*? *ai »a mspyoap 
{nni?] 3 ) i?aj ?jpaijk?i -na»» 


.20 


.50,ooon umaannB 7 ujid>ii my in virtu rmn^ 
*jbd aanion rtnum 'Myn mi 7>irtnn 
URoi voa onainnn R o»ht ohaj 
finiMwt innAanni 12 V 1*0 jv'Nanv 
n#t *»a^n T’li^nn .(o»pm jini) nn*ai 
pa ,o^aaiM ntn>*a ipaoVnn 

.C -1 A ;C -1 B ;B -1 A :niPP 3 n 

v AC f v BC D’nnnn nx ipn ,k 
:hij> R Ifp nay iws ,iunp>nn min on*^y 
(JI171F1 5) 5 ft (i) 

(nmpa 5) 50,000 n (ii) 

? v ac ^ v ab +v bc 0Mi,Bl ' in nt’«a .a 
(nvnpj 5 ) .mm non 


A a R c 

r—vW ■ ^-vNAA—■t 


+“ 

18V 
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ntf?iun iTPNiin 'mm - imnn nrm iV?nu) 


pa .1^1)3 nninn K»n *ix n’lpyn nVpn nnn a inwn i in-nx® Pin .22 
.nnain*? ipin’j nVpnm innn niiAann .R innAannw iaa aamn n'j’pnn ’p'yn 
napp tiVaVa iia 7 n n* 7*7 p^Vnn innn ;M mnnp *pA Vk pin myynKi iipp oinn 
*paAn *Ti» rnp n ama n*n tpipnn *?d ,o»icnju iNinna ,nnn vxa nnnxn 

.D’tnna jnarn mi’Di B innxiye -no* 


B 



0 


la ina .-pa»n a*? 1 ? .Vnpfin 7 aa >y ya uinm nniann imtnpn naaynn *a nan 
.r TAja Dim 7 iOy nun ’pjaoa mpn nN turn 
<nni?a 3 ) *P QJ ?(p-V Q-n in Q- 4 ? P-n) r iaji nap inn oam iiua inn .x 
pinni nVpnne nan .(nxixnm munnn na’nan) man nyun nx o^na -ixn .a 

(nmpa u) .uxi) ounx 

:*7y innpna mnn y*A» nuunn mv>nnn nx apn .a 
, i’Vy o^yian mnian mnu (i) 

(nrnpa e) .jpaun un»p it d^i?’® (ii) 

nn'jujn irtNw - i irtn 

.23 - 34 nr?N(un mra dtiuj n *?u iratf? t*?u 

.a 1 '? e “ 7 P nvn inypawa n ,l P 2 -a -puna ,vpa n ’i^nn .omph .23 

*?y nuaiyn t mnui on^mpnp t a’P 7 nA o^pina uni*? upa npp nrn y’Dpn nx 
.(□’pan nxa) a" p 16 *?p ninn iVn o^uinn impai m>n x ^ d’VaVa 

; -a r 7 opn nxnn “jan nxyina 
.n M P 2 .x 
.n"D k .a 
.n"o a .a 
.n M p is .a 

rp 16 rp 19 
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1984 


nrrtiun \tmm - irrran nno ii*?nuj 


maim mwn *7t? a’Dan mwn nn 1 ? taiam nivnn b -i a m^apa m»np ’nt> .28 

*it*h .(1.5 mmmn 'yt mnr/n man) D”iM 0 -fnun nm-im;* 
?mpjnn yn rmya o^mpn Ve naan i*ynnn an nmn o>Kin O’minvnfi 



AB AB A 8 A B BA AB 

1 * 2 H 

.n'pnru ,f 7?m ?mn nVya »nrmn nmy *yw ’eifon vm 'yp mix'? ya a*y .29 

nKjina jup o>Kin c^nn pin ,it’k .sf oi’om iof Kin nmynn ipmo 

?u nyunn 
.mnin mmn Vita .n 
.axyna mom pmu .a 
.nvTyno mmn pnnn .a 
.ana toh K'y «in ,i 

*id .'yv njnwnn .ninn y’Qpa ht tkip 1 ? m o 7 ya o’aiflm a^nw o^yiiyr nw 30 

*ViP no .nnN naiyn nya y-apn mm nnj o’ynyrn .ira 3 n^n yiiyi 

?n 7 39 ’yy aa^m Q^yiTyrnw nya ,P 'y# yiQKn mipa 'yw npnyn 


.Q"D o . N 



m o’pnnnn any D’pio »j»a wnm yam x ’yx inx ’yya ’unnnnn niK 3 ^ 
L pinna Kimn ypm ‘yy maawnn main myij lan nunna ,d i?nnn mu 
aon mm q mipani nna dd *?» nmm nwym p .rnpan ,(L» <j) mpiann 

. (mmn iiKi) i*y naan vnan 


IP-'O 



2 XL XL . XL XL M :mn PQ pmnn 

— * T “d ■* 2d 3 4d M 
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ntfpiun iT?nu] - irrmn nrm iYjniii 


*?g e .r»jn3Nn nPn iin un»a naiun mm iNnn cpwan o^o-ian pan aint 

? f Ort'JW MV1IQ D’PIMQ 


32 





nx immpn nny .nijnpp^N onpys ian nxy-inai .mmon nanna yam hk 33 
?nK*mn nK thkito n*an Pain svn» it>k jnnm n* mjp*? Pan yikh nnaiy 


o’jnoptan ison 

D’tPsm 

Vp A’PJ’pn nmaxii 

D’lftsan D’anup'jKn 


ninvn ij*k 

navp 

.K 

nanen ia»N 

naiwn na*»K 

.a 

l»i? 

nan&n iu»n 

.a 

lop 

naup 

. T 





*>v onon pyiAB nnanvnn .m*ip 1.3 •?» D»>n-n»*nn jm At 218 imp 

:*m m»a* 2.6 Jims'? o”pJ> t m no 1 

i /2 . i iA .a i/e .a o .* 


?nn!?*fia 



1984 


m>9 ip imwn 


1984 pM - wois nnwn 

_ WLsin(a) T WLsin(a) t 

2• [ L cos(a) - h] * 2* [ L*cos(a) - h] 

h = 0.732 m .*t 

T =1.52 sec .n (1) T = 1.45 sec (2) T = 1.36 sec .K .2 

7} = 29% .T W = 4000 J .A AQ = 10 4 J AQ = 1.42 10 4 J .K .3 

T = 376°K .A V = 0.98 L .n m = 1.45 gr .H A 

AW = 31.6 J AQ = 79 J .7 

W” = 37.5gr .A d = 1.6-^ d = 0.8 K .5 

cm J cm d 

d = 2.133 .T 
cm d 

P = 2.748 at .hfiO’dUitwn .d n = 0.975 mole .N .6 

n’ = 0.73 mole .7 T = 300° K .A 

6 = 6.8° .A E = 4 MeV ; 1100 MeV .3 P = 1100 ^ .N .7 

c 


t = 3 ■ 10 7 sec .A 

v = ~r c - 3 

o 

^ 1 in 

II 

> 

.K 

.8 

L = 0.053 H .A 

R l = 15 fi .n 

I = 0.8 A 

.K 

.9 



V L = 7.88 V 

.t 


P = 0.023 W 

*tAin .n 

I = 0.08 A 

.K 

.10 

V c = 12.73 V 

>p9> tapn .7 

V L = 0.853 V 

.A 


f - 20 cm .A 

H = 9 n 

X = 40 cm 

.K 

.11 



AX = 6 * 10 -4 m 

.1 

.12 
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1984 


jirent? imwji 


-13 

.6 eV ; E 2 = -3.4 eV ; .1 1 

E = 1.89 eV 

.K 

.13 

-1.51 eV ; E 4 = -0.85 eV 2 HKnb 3 HOIK) 'fiyan 

.1 



X( 2 -> 1 ) 1 

= 1219 A ; X (4 —> 3 ) 

= 18,830 A 

.*r 



0.15 mCi .X 

10 mCi .1 

T 1/2 - 4 h 

.K 

.15 

Z = 

13.5 .A 

msec 

R = 0.64 .n 

X = 6 cm 

.K 

.16 

X = 3000 m .A 

t = 30 sec 

t = 10 sec 

.K 

.17 

Fi = 

15 N ; F 2 = 0 ; 

F 3 = 4.975 N .fl t 

= 376.4 sec 

.t 



7^7>n nnv /r 

E = 480 J .1 

X = 6 m 

.3 

.18 

Ea 

Eb 

_PaRa 2 . 

2 ** 
Pb'Rb 

Ta = [K a 

Tb Vp a 

Sa _ Pa'Ra 
Sb Pb'^b 

.K 

.19 



Va 

Vb 

- ./pZ.Ra 
V Pb Rb 




Qi’ - 

2.67*10" 8 C ; Q 2 ’ = 

1.33 10 “ 8 C 

.K 

.20 


E = 2.4 10 ~ 5 J .A E : 

= 9.9•10 " 5 J 




( 1 ) Vab - 6 V 

(2) V AB = 4 V 

Vac = 12 V 

.K 

.21 




2 ISOl 

.31 



M g R % 

v = Fi7 •* 

Q -tiP -B 


.22 


.28 n 27 

*H 26 ’K .25 

»K .24 


O .23 

’A 

.34 'X .33 

K .32 'n .31 

'N .30 


.29 
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19S4 


2-il ~i£>oo nur>n»a 


tvvp bv tip»»» - m>na *pia - i naoa }nn*a 


:on moion mK by G’byian mnmn 

bipoi ninnn bipo bpoo >ii>o nson 
.oaKb 0010 o>o3oion 



SFx = 0 
(1) T - Nb = 0 


SFy - 0 
(2) N A - W = 0 


2M ( A ) - 0 

W*1 sin (a) + T*h - N B 'L-cos(a) = 0 

T = = ™ L Sin ^ :bl p3 (1) nKHOO TlH 3’23 OK 

2 * L L- cos(a) - hj ’ 


.K 


.n 


N b = T = 


W'L-siii(a) 

2 • [ L cos(a) - h] 


:710K3 .X 


:nKiioono h S)H 77133 .7 

2-T L-cos(q) - 2-T-h = W-L’Sin(a) 


u 1 f \ W L sin(a) 
h = L cos(a) -- 2 

:n>bo>ono mn>n>Dn in nnpon 
h = 2 -cos(30°) - 200 2. S 100 (30O) = °‘ 732 m 


n>vp bv npODo - m’na >pia pbNV - 2 *iat?o piira 

T = 2 ■ it • :nid Ji’^Kp’o>a j^oioo 'iv ‘mnnn pt .k 

pnnon Kin R -i mnmn 7 >sb t?n>n 7 onnn 03010 Kin I 70KD 

.mmon 7 >no 7 nmn tnno 

ML 2 

I = —3— :Kin ibo nspb on>n 010 bo 7 onnn 03010 (l) 
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1984 


z naoo inn>9 


R = - 

K 2 


:pS ,oion woa Kin iiton wo 

:1«dd 


^ „ f M L 2 _ /^L . /2*0.8 , .. 

T = 2*7t* - r = 2-ir\/x— = 2"7r*\/ T ^rr- - 1.45 

Wa-M-g-t V3g V3 10 


sec 


0.2 m nKnoin n*npib on>n *ronnn ojoio hk Kiuot> >n (2) 
norm vooio moinp on’non *w>nw o9vo:i vomo n^pno 
nmpin ‘w pmon ,(I 0 ) noon mo *yn nonnn tooiol? on>i 
:0.2 m nspno npmo^ mw noon moo 

I = Io + mR 2 = + MR 2 

I = 1 - 6 1 ^' 82 + 1.60.2 2 = 0.149 kgm 2 


DiQio niw non mo> on>n .nponn Pw nonnn uooio jin awna 

M * r 2 

0301» aw>rP 09009 oonY/3 . i 0 = — : Nin *mnnn 

:C n*rip^ on>a nonnn 

I = Io + M• R 2 = + m• R 2 = 2 °j 152 +2-0.6 2 = 0.743 kgm 2 

:nonnn nooio ono Kin >77nn nonnn oioio 

I T = 0.149 + 0.743 = 0.879 kg m 2 

,ain>on n>so <inwon *nion mo pnno nK ksoi 


= mi:, R j^ m 2 R 2 = 1.60.2 +2-0.6 = 
mi + m 2 1.6 + 2 


T = 2 ’ VsS “ 2 " {l = ‘- 52 


sec 


.9 
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1984 


5 *1900 ynn »9 


tmm o’bmn min -m>ni ’pna - s *iaa» ^*in>a 



riKV o rrnpn ip tasitu ok 
,(A) o>on p!?n jiVmP 
m pb nw *p ,p\y mw nau om^fi 
^rPn qa .rann ova ipm 

rowo ii>m omsn >ivn o»pn >ns>nn 
10 cm 'iV VIM tiny P '1 M^M .flKSIfP 
.8 cm !?\y piy *n»y pMO 

:pt? p = hd :Min >ooomnn ^rPn 


hi • di — \i2‘ d2 


d2 = dr E = 1 B = 0 '* 


gr 

cm 3 


.M 


.nn*rm ^twi !7p^OD Ppiyoo ‘timg <in trrowM pm >a by .n 
t7pYJD im ,viko bpiyono 0.5 N -1 pp pvi 1 <)iAn >p\y)a\y )ijo» 

.nrmv iiovn 

Jim onm .*p am nai jik ii»n ,ntmy pvn rail jik imdjd msoi 

.gr ->^nn bp\y» 

W 1 = 0.5 N = 0.05 kg = 50 gr ; W = lN = 0.1kg = 100 gr 
W’ SO 

V = d^" = 0~8 = 62,5 cm3 :Kln 

, W 100 t , gr 

d3 = v = 60 = 16 ^3 :«’?i oi9>9iJ 


G = I V = 162.5 = 62.5 gr :Kin cwvroiy ti>on ^pvo .x 

>n>OKn Ppoon i>n o*i9nn Kin (W”) <)i.xn P\y nonon Ppoon 

:(G) innoo o>on Ppooi (W) 

W” = W - G = 100 - 62.5 = 37.5 gr 

hk looi .nfvniu Pnin >pooP (w) iPra «iim Ppoo nno n9>s ion ,*t 

:d 4 -9 Pmn ni9>9^ 

W = d 3 V = d 4 V' => d 4 = d 3 X = 1.6’| = 2.133 

V 3 cm** 
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1984 


6 *1300 1V11V9 


tmm o*t>mn mm - mma ’pna - 6 iao» p*m*a 

n3J Voo (273°K Vo m 10190011 atm Vo ^nV) o»o*moo o>Nira .k 
.* rnK Via Vo n oiov mow m Vo 22.4 L Vo 


ok *i>nyoo a>Mfi okiioo o*im Vd>o toVion oaoa ok kuoi 

.d»o*i*tioo o>Kio Vo osoV Tin 


Pi.Vi = PqVq 

Ti To 


V 0 = Vr 


Pi T 0 
PoT a 


v ° ( i) = 5 Y^| = 9.927 L :iiOK*inmpon 

4 *273 

v ° (2) = 2 = 11,913 L mpKa 
V = 9.927 + 11.913 = 21.84 :Kin d”DlliDt? d> 2 OW n£On ^ *J0 

n = = 2 }' 8 . 4 = 0.975 mole :Kin 0>!7ion nooo 

22.4 22.4 

.a>nain aiao Kin >t?ton n<un noK!> o>wn unoi^ vksw * .a 


p = n^T = 0.975>0 8 082>275 = 2 748 at 
3 at. -d iop ^no iipdo nr»9> Kt> omoon 


: 3 at. Kin ^n^no Kin iin^n cyan -wkd o>nn nnom oanoi 


P V = n R T 


T = 


P V 
n R 


3*8 

0.9750.082 


= 300°K 


.A 


nKiivon miy v/omo .n’ -n nKoio o>^iDn naoa jik pto 

.o’un 


n’ = 


PV 

R-T 


3-8 

0.082*400 


= 0.73 mole 


.*r 
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1984 


io -i 9 aat>o minrpo 


Vaib’n oat - na’na »pas> - 9 aat>» paiva 

:7Ain Pv nminnm nnon mm oam jin ksoi .m 



.onun >w 5n mn Pinoa nnanon poonn .a 
P = i 2 r t =>R T = p = ^p = 2sn 


:*nra ammo omjn >}\yv prao 

R t = R + Rl => Rl = Rt - R = 25 - 10 = 15 O 

: poonn nnoua t>Ay&n ^ poonn onu hk .a 

P = V e ff -leff *cos( 0 ) 

“ s(4) = vFFltff = STCT = °- 833 =» 4 = 33 ° 33 ' 


tgO) 


Xl 

Rt 


:nuo 3 Q'nnon noiAKno 


Xl = w L = 2‘7rfL 

X L _ 16.58 
2 , k0 2 • tt ■ 50 



V L = I Z L = I-VrJTxJ = 0.8VlS 2 + 16.58 2 = 17.88 V 


V 9 ib»n oat - na*na *paa ybttv - 10 aaoo inn>a 

:P>Pofii Papn »iA»n jik aumi .k 

X l = w-L = 2-it-f-L = 2 50 0.03 = 9.425 Q 

Xc = w 7 ^ = 2 -Tr f C = 2 ■ tt■ 50 ■ 2 ■ 10 - ^ = 159-1 ° 

Z = V (R + R l ) 2 + (X L - X c ) 2 :tuyon naan nK aviro 


Z = /(3.6 + 5) 2 + (9.425 - 159.1) 2 = 150 n 
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1984 


11 -no 


Ieff = —= 0.08 A :Kin >d>op9Kn onrn 

P = I 2 R = 0.08 2 -3.6 = 0.023 W :K1D *tm pflODD .3 

.nnittn >to>ttt>Dn paonna jop in nnanon paonn >n <pw> k> tun 

V L = I Z L = I-VRl + X L 2 = 0.08 Vs 2 + 9.425 2 = 0.853 V .A 

Vc = I*X C = 0.08 159.1 = 12.73 V .1 

.tapn nnnan nnaa iop i>by nnon >pa> k^ ^npn 


-iiNn mm - ni>na *pno |tb*w - u jnipfl 



:on d’linin 

u + v = 80 cm 

f = 15 cm 

:nmsin nnoun vamo 

11 l 

f U + V 

J_ = 1 1 

15 u + 80 - u 


J_ = 80 - u + u 
15 u* (80 “ u) 


:<|invD niDD nwyi 


1200 = u* (80 - u) = 80 u - u 2 

u = 20 cm ; u = 60 cm :on imnii’on 

ik 20 cm pn*ion moipo tn&*rn jik nn*n^ nwaKvy mptnan 

.40 cm Kin moipan i>n pnnon .nvnyno 60 cm pmon 



o = 20 _ l 
Hl 60 3 



= 3 


.K 


.n 


H 2 _ 


H = ^ - 9 :m!mnn t>n> Kin o>nsan wn Jivimn ym i>n t>n>n 
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1984 


12 -i 11 nnniva 


*tt\H fimplUD f flK N0!1A f PO>MO >K»!l NWKP n!) .1 

.no>in tm waai ,u ,o>M«mn 


1 = 1 l = l t i _ 80 - u + u 
f u + v u + 80-u u- (80 - u) 


80*f = u- (80 - u) 


80 


f’ = 1 - lH- - o 
80 


:09k! 7 nnwn mum jin 
u = 40 cm; v = 80 - u = 40 cm 


40 2 

f = 40 “ W = 20 cm 


-non ami r 


40 


:N>n novn mum ^ oio>odd inr 


tj’lani -iiNn min - m*na >pi9 - 12 laoa jnn>9 



pmoi s’ nvorr mail s *iiNn ‘lipob 

.ri*n»n own mwo a Pvy nnt 
*»p»» y>A»n ^in Gsyn imw iivdo 
>woon) imipDft ov iw *rnN 
ptn ysno >11 wi imnn nw (nonom 
.jimtuin nonn *wii>n 


.N 


d = 2*a = 


AX = 


XL 


2-2.5• 10 3 = 510 


6000 10“ 10 -5 
5 ■ 10 -3 


3 m :Nin iikh nmpo ya P^on 
:*nn now nvnpi >nv i>i pmon 

6 ■ 10 4 m 


.1 


1>n nn rmpii oio>odo oodsh to niN nw tm»n mipn .a 
onopatjn to -nam yis *hn >os i>n> on*wa .o^m man 
.tmon irnpio *inv pirn *m*n t?o nnv ^vta ^ad *pwv to ^wnd 
. oow ^a >mm *w niN >om nio’on on wo* iw ivoro 
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1984 


13 noon \rava 


imtod npwa - ntfti >jna |fow -13 naott piva 


E 


:>!nopaon lpn 5nu n>x*UNn rtN Nitoi 


h e _ 6.63•10 34 ■ 3■10 8 
X 6563 10" 10 


= 3.03 ■ 10" 19 J = 1,89 eV 


.N 


E = — 13 ~° :nnt>m mom io»on oitm 'jv nuwtnn nnmNn mm .o 
:p miWNin main win .eV -n imox fi>rm*n ~\vxd 

E 1 = -jr^ = -13-6 eV ; E 2 = = -3.4 eV ; 

E 3 = = -1.51 eV ; E 4 = = -0.85 eV 

nnyn!? pn o>nho mxmNn vnan onwaNn omyoti ban .x 


n-3 => n=2 

(-1.51) - (-3.4) = 1.89 eV 

• 

_n=4 

:n*xmNn mm oio*w by banox 



,my>mn nimb nby pnopbNnw pm 
mwn n»x*ON nobai mnnw ox on so 
.2 nonb 3 nmno nnyob 
nbnnna tv pnopbNnw N’n mponn 

^nwjSDn ipnj 

NHT3JU) y 

1 n=3 

L , 


n-2 

TV OX *15 *I0N1 3 nnnb 4 ilBlhO 



.1 nm) 2 nmno 


n~l 

:pb on o>atmn o”b*iopat>n ompn >w 


n=4 => n=3 (-0.85) - (-1.51) = 0.66 eV 


n=2 =» n = l (-3.4) - (-13.6) = 10.2 eV 



:Nin o»b*iopat>n ompn bw bxn 'piN .t 


. - 6.63-10~ 34 3-10 8 

A(4 “^ 3> 0.66 • 1.6 • 10“ 19 


= 1.883'10 -6 m = 18,830 A 


* (2 


_ 6.63•10 34 -3 10 s 
n 10.2•1.6•10~ 19 


1.219 10 7 m = 1219 A 
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1984 


14 0200 iian>9 


n»3*vn» np*o>a - m»na >paa - 14 aaoo piiva 


E 


:o>yAian ooioian P\y noaiKn nK aom 


h-c _ 6.63 10- 34 -3 10 s 
X 4400 10“ 10 


= 4.52 • 10“ 19 J = 2.825 eV 


.K 


nann\y> pPi nation Po aopn noaiKO nPm aoioian P\y noaiKn 

.nanon )o ooiaopPK 



I 



nT*uu 


Kin nnon 'K tnonna PAyon (i) 
aonopPKn dn -junon >ai>n nno 
kPP .naiiKn Pk onannoon 
ooiaupPKn oninnwn nno 
ooman PaP >KapK piKa o>yu 
ani> Pita *joion nnono Paa 
nTUKn Pk ooiaopPK ani> iy>A> 
Pa iy>A> onoo aPwao ay 
.nTUKn Pk o’oPain ooiaopPKn 
Pv y»aoo ii>k nnono pnao 
Py pa kPk oonopPun no>P9 
kP nannoniu anKP ona>\uo 
nK p>TAnP nnon nPTAn Pam 
.non aso Kapi nr aso .trim 

Kin nnon j a o>oana PAyoa (ii) 
ooiaopPKn nK amyn >P>P\y nno 
Paa .nTinpn p onanmuon 
ani» iany> am> pua nnonv 
ay pp»i 7P> oarni ooiaoppK 
ooiaopPKn Pa ray> <^ioaPo 
nnon .09 kji> oarni onannoon 
.naojy nno Kapj nr asoa 


onannoon ooiaopPKn nano nPTAnP noan oarn no^iy nPTAn .a 
a9t7oa ’iPnn ,n>iian oar .onPo n>oi>pn noaiKn nPTAnP kPi 
P w n>AaiKa >iPnn na^yn nnoi ,Pta> onannoon ooiaopPKn 

.mn«» kP ooiomn 



npna tin nnmn 
mop tin nram 


nnn 

na’SD 

nnr 
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1984 


17 *i9tinira 


np^aae - 17 ]n»a 


Viit>n imma ^tiK pyrmov* iivdd 10 secnnKV tim pyrn 

.pop^ n^nDO 


.K 


raun K>wav iivdd 30 sec nnKt> naun wv'? ny>A» nopnn 

.tv^v dddid *p nnKi nooKfiQ jivwuan 


.a 


t>v> nmpiiaa tinman finnan novn Kin nopnn nifryv naiin 

:pm 

200•30 


X = 


3000 m 


.A 


avn nsiKti rmiy wan mm rtown nK nuiDb da nvoK * 

:o>ptm 


X = X 


. v _ (Vo 1 + Vt l) .* (Vo 2 + V t 2) . 
1 + X 2 --5- ti + --~-— 


t2 


X = 0 + A? Q. 10 + 200 * q . 2 Q = 1000 + 2000 = 3000 m 


:on oaiiun .nsiKn mv K>n nynim .rrrnm pv hk ksda .a 
X = 3000 m ; v 0 = 0 ; a = 0.05 ^ 


X = vo*t + | a t 2 


ITX J 2-3000 4 

t = Vt* = \nor = 346 - 4 


sec 


.nin>m n>y>n aat Giat? Kin >Won pm 
t = 30 + 346.4 = 376.4 sec 


-V*P 



^yion nan hk nKnan waa Kin noaiain 
:Kin noon iwan mman yp\y 

SF y = ma 

KX - mg = ma 

KX = mg + ma = m ■ (g + a) 


Kisa^ insi ^>opn na hk Kisa^ na 
.a^w nsiKiin nK 
:nnt?ua vanwA 


v t = Vo + at 


_ v t ~ Vo 


.n 
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1984 


18 -i 17 190 a omio>9 


ai 


200 - 0 _ ^ m 


10 


20 —-Q ; a 2 
sec z 


0 - 200 
20 


= -10 


m 

sec 2 


F = m * (g + a) :nio nPyn nbo ^nn loarcano OKiaw nno 


F x = 0.5• (10 + 20) = 15 N 
F 2 = 0.5 (10 - 10) = 0 N 

oopini noaoi mbn on>o»o ro oyavnn yi <ino >n >19* onsioo) 

(.osiko ooiki ow 

o^ya >9^0 Kin >mmo iii>no >n p nx Wm om> p>oo mn>n 

:ooa > 9 bn k>o omNoni 


F 3 = 0.5* (10 - 0.05) = 4.975 N 


np>»» -18 'law pwfl 

pin H>n on>oo .ibm oyiio iii>nt> 7190 pvnn yiP t»ooo niiooio .k 
i*m *?v *aoo ibm roPnn obmo >19^ .yioo na>o 
oinin oPyi9 k!? odW t»no» i^mm .09Kt7 mw om niiosnoi 
yin vo oki , 09 K iky»o! 7 n»n yion !?n 700 *p o»ra>n 
!?n 7 oy> >m rwn iiim yio oimt> n»n 011091b ik iok jii>nn 

.09N inyp iaoo 

:>aoo nan; pm mm 01109*10 immo ok N^ai .n 

mi*vi + m 2 *V 2 - mi*ui + m 2 *u 2 


-n 0110910 000 ok ,v -1 lonma ONI m -n ibm 000 ok poi 

:U -n oonma oki m 

n »r T1 _ v TJ m .40 ~ m 

0 = m*v + M U =^> U = -Vr7= “4 oa = -2 — 

M 80 sec 

liim 0110910 oyi 4 — *?v 011 mm mK pirn yi ibmiy iatn 


01109101 ibm i>n nmnm oilmans 71 2 — bv 011mm 71900 

:k>o 

v 12 = Vi - v 2 = 4 - (-2) = 6 — 

sec 

.3 m bo pma ii»o ,0110910 bn ok mw ibm 11 oilman 
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19 -i 18 *190)0 nunmi 



= 0.5 sec 


:Kin *p oo! 7 vrrm yom 


P>n ^|in!7 onno *p 4 — !7\y timun Pm o*rpno *|in* onm 

X = v• t = 4-0.5 = 2 m pma oipnn 

^ion nm> Kin ,<prmo 4m^ pnnm Pm nm mninn ifr’nna ok 
x = 4 + 2 = 6m pn*i)o^ nsmun 


Tin 


Tr 1 

• 

r* 

1 nvunn n^nn ^ 


mm 

nirunn «pra 


i 

i 


nuniKn p nmvp n>;rttK nnm k^ nywm n^mn >39b 

.>9ion 1^03 jvovpn noniKV mio nmi>pn 


AE = ~ M U 2 + m v 2 = i-80 (-2) 2 + j-404 2 = 480 J 


■ A 


,7t»n 'jv inniia nuiJKn *iipo .*r 


np>»» - 19 *iao» jrwa 

:d>iinjn mt-yn onaiDn noo dk rP’njin Nodi 

M = pV = p-j-it-R 3 

4 3 4 3 

Ma = Pa* j'kRa 5 Mb = p b j "Jt Rb 

Ma = £ajRa Hm nioQn on , 

M « Pb’Rb 3 

:p>iwno o>K 2 ia noio *?v 1U9 !?y tnion irsiKn n k .k 

G-M-m _^ GM 

mg = —p— => 8 = - rT- 

:xin rmn jusinu on> pp 

gA _ Ma Rb _ Pa * Ra . Rb _ Pa*Ra 
Sb M b Ra 2 Pb . Rb 3 Ra 2 pb 'Rb 
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1984 


19 inn>£> 


:n>*won nywo ^osno^n nsno nsoj -mn»n pt j>n .i 

m • co 2 • R 

:Ji>n>mn immot? >it»:in hn inn 

:!?nqo R jin nmyn m noon jin ososj 
G M _ / 2 -tt ^ 2 ^ rp _ 2'7r R 3/2 

R3 - l T J =» T - T^vT 


G • M m 
R 2 


u? 


2 *7T 

~T~ 


Ta _ VG M a 

Tb_ 2 ■ Tt • R b 3/2 

v/GM b 


:ni n nnnon not on> 


,[M^rT = ( pb - Rb 3 Ra 3/2 _ 1 /p7 
V M a R b 3/2_ V^aRa 3 Rb 3/2 'V.a 


E 


G -M-m 
2 R 


:Nin r^tnin jwun^ >io>in 


:Kin t)VX*o Kn on> 


GM A m 

Ea _ 2 ‘ Ra _ Ma . Rb _ Pa ’ Ra . Rb 

Eb G • M b m M B R A r b 3 Ra 


Pa ' Ra 2 
2 

Pb' Rb 


10 K>n n>A*ONn .n>YUN >tnp>\yo oi^>on jin>no jin nsoj 
odn jin>nn oy (oqn!? row n>l7N>!noi9 normO <)iopn^ ymo 

.(odn^ 7 row jvoj>p noroN) 


-G-M-m 1 

r— + r m ' 




2-G-M 

R 


.1 


.7 


:Nin oi^>on m>wno on> 


Va = 
V B 




2 G M a 
Ra 




2 G • M b 
Rb 



Pa Ra 
Pb' Rb 



IpA .Ra 
v Pb Rb 
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20 iooto pin’a 


bovn - 20 *1200 11*1J1»2 


.onrran pa o>PN»iooia pnw vm ay naiwai ooyoon nyun 
: Q 2 ’ -i Qr -a i;’nn na’n ann!? onyonn nx poi 


, r _ „ . K-q,’ _ k-Q 2 ’ 

1 ~ Va ~i*r" R 2 

(1) Qil^Qal 

K J 0.2 0.1 


:b!ip3l !i>>» 


:ptn nuJivrP 'iw h*? o>ivo»n didw a* ip yvr> 
Qi’ + 02 ' = 0i + Q 2 

(2) Qr + Q 2 ’ = 6'10' 8 + (-2) ■ 10" 8 = 4* 10“ 8 C 

Qi* = 2.67• 10~ 8 C ; Q 2 ’ = 1.33• 10 -8 C :H!*m imiiwnn MWO 


E = *l 
* 2 


:Pap P\y n>A*iiN N»n pyo *ma Pw nnaiNn .a 


:Hin anan oa Py PN’sioian 


_ K-Q 2 


:iNam 


:K>n n>PPan nuaiNn 


_ 9 - 10 9 C 6 - 10 - 8) 2 9 - 10 9 - (-2 10 - 8)2 _ 

* ~ 2-0.2 2 0.1 -y-9io J 


:h>d P>nn *>ia>n *im<P n>PPa n>niKn .a 


„ _ 9- 10 9 •(2.67-10 -8 ) 2 . 9 10 9 -(1.33-10- 8 ) 2 „ „ 

E -2^2-~ + -Hi- = 2.410 


p^i o^n mrai n»*n* ^nn 7^7 oovodd djiuji pvn 

.n>rt?nnnn iWundo narcu n><»on n>vtiHn 




1984 


211900 ir>n>9 


blown - 21 naoo inn’s 


nnon *npo nno jin nooobiin dk*i> AC nvnpib nooobiin m>no .n 
. nnor noon mpo bo n>009n nminnn >3 R nnminnb nop Nbb 
Vac -12 V :pb 


nson >o nnt N>n bc mb nNswn) .ab mo’no nnnyon jin n»m 

(>noo>o 

N>n biyon bo nbipon nminnn 
,R TAjni nooobiin bw b>3pon nmmn 
:oon “tub nion onbo biponi 


n Rv' R r, 
Rt = R^TR + R 


r t = 5 ^o°^ 5 5 + 5 = 9.9995 O « 10 O :(1) mpon 

Nb N*no *j3 -run nminno ri3*im nbm nooobiin nmmn 

.ji’bbbn nminnn by oyo3 ny>900 


Rt = 5000 -^ 5000 + 5000 = 7500 a :(2) 

t>y tho ny>awo K>m ™n nmmn!7 nm nooobiin nminn 

.nbipwn nminnn 

V 12 

I = Rt “ 10 = l' 2 A :Kin (D ’bbm onm 

Vab = i-Rab - 1.2 *5 = 6 V :Kin B -i A nmpm yn nnon pbi 

V 12 o 

I = = y^QQ = 1.6-10 3 A :Kin (2) nipod Pbnn onm 

:Kin B -i a nmpin i>n nnon pit 
Vab = I*Rab = '1.6-0“ 3 -2500 = 4 V 

ii”n ,nK2in nniK nnn> Kin c -i B nmpib nooobiin *oin> ok 
. own nnpon 4 v -i ywK*in nnpon 6 v 

12 V Kbi 8 V pn Kin aonoi V A b = V B c = 4 V mbi>p own .i 

nn>nw pm miKd nn>n c -i b yi nnon bw rrrnon ,baK 

.B -i A io n*TH)on 

nnon n>n ,4 v Kin B -H )o nnonw uksoiso ,miwKnn mnoi 
wok nnon nK irro^ K>n n>ynn . 8 v n>oniK>n c -b B )>d 
.niKsinn bo nK io:m mwon n*rno n>vDoa o>wonwo 

nnpon m 6 V bw nKSin }no n>n onooobii ow bw oor in mn>n) 

(.own 
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1984 


22 *1900 '|nn>9 


!?»\yn - 22 *iao» 

o*irno *p P -p Q -n kid oral omuoin ooyoon Py ton jivd .k 

.Q -P P -o Kin pPi *ji 9 n Kin R tajd 

itik iso Kin oran Py Pymn nin .n 
>oiAon nin oo isoi T oinn jnn>ira 
.oran Tvt am- no'ita yum Fb 
nioran .o.K.inn yiu onrnw jivdo 
iy nPiA nvonono Pdd b*tAi iPm Kin 
nyimni mniin d’itkho o>ioo dPodo 
, jm>no mw m>np main 



1 R 

e = BLv 


:moion .o.K.ino oiai PAyoi oirn 
:oion nynn my oiaa moion .o.K.Dn 


f-'B ' L-B (|) L = B («i^) L = 


:Kin >oiAon mn ,pp (l) 

B 2 ■ L 2 ■ v 


.A 


Po Mg PpooP iamio nr ro ,m>D imyon Pd Py Pdhoi dk 
, d>iw on Ppoo >n>o dsdd .nnPnn noon 

SF = 0 


Mg 


B 2 •L 2 •v 

R 


v = 


M g R 
B 2 -L 2 


ji’PK’iUoia n’AniK p*i -tdko nun nynp nii>no Po dsod ( 2 ) 
nP 9 DO K>n iajd oiftP tiD 9 inn nmiKn .iaid omP jmmn 

. t ]an ip9on 


E = P,. PR , = (|) 2 R,.(^) 2 R. 


ninv»o h n:mn .mrniHn mvm^ mw n nuiw 

:p h = v ■ t mvrm mw nyumi 

E = M-gh = Mgv* t 


ihvyunh >rw \>n mwj 


B*L*v ^ 2 
R / 


■R't = Mgvt 


v 


_ MgR 
B 2, L 2 
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1984 


27 -1 26 ,25 ,24 ,23 *190)3 tmTO>9 


nobwn iii?N\y - 23 laoo pn»a 

oipoi ok <oa Pino n>n nr no .is Poo 16 kg P\y no Pino ^>opn py 
.(noiAnm nPiyon pin) i>p Pn omsn inn hn onono i>n noo 
«»n ,8 kg Pw noo piy nimnoo o»w jo n>nn 7>opo ninmon pp 

.4 cm Pw nin>no 
.’o nown N’n mioin nownn 


nioiwn iibNw - 24 *iaoo jtwa 

:nn>no niw N»n nyiinn nr pPno .oon nswn P\y ppn inoio <pao 

X = vt 

• (*w> ipo) nnNPP nim Pia pnynn 
,P*ta nr pPno pnynn -x <pAo pi 
.'K nowii so njiojn nownn 

nn^un ^n\s> - 25 iat>n jrwi»a 

o»ii>nn ooyoon 7*12 k>qx n>nn nosiyv >*d 

o itwo o)p>on .o»Wvn owo&n rmw jmrfc 

Nt> ’!i fawn) .jita pa ^k>^oiq !7 
cpwdd >w *> oana oqk n>rm >townn mvn n:> 

nawn) ,nt jin m >td tin^n nwm n>s nvn> p>t? 

(flUtt) k!? »7 -va 
.'N rawn N>n main rawitn 


nabvrt )ibN\y - 26 *iao» )m*a 

*pyio P>n Po .nowo no \y> )ivon wixo oir >x\mi o>p»n >w pn 
x -n o»oii nr nx nr Pood c -i a to>p»nn Pw Y -n o>oi .wivoP 
.X )ii»oo xin non Po\y 70 B P>nn Pv> noP <poso onPw 
,’h nown x>n miojn nownn 

nob\yn )ii?N\y - 27 laoo injva 

wo\yn p i’Px ppion iixn ,nxn xp m>n i\yxo vmnn nP’nno 
i)iow .c ivso iKino oson .^oxn mo Px niio xPiy iso vaio 

,D osnP ni>n y>AO 70 mx 
. ’7 nown xvi nnoon nownn 






1984 


29 -128 *iaon imnn>9 


naiwn - 28 jniva 

:N>n ‘)>w'y noora hn nN>s> n>o>npn n»wn 

sin(0 C ) - l = ^5 = 0.66 => 0 C - 41°48’ 

h 1 ? p!n 45° *?v n>iin nmnan pm wz niovm j>Ai9h man 

.PlD imioi nOhP N2V 
mono pm iiyAian man pp 
.mono nnv pm da hsji 
.’i nawn K>n mttin nnwnn 


nobwn pbNVJ - 29 naoo yniva 



1-.1 + ! 
f 10f v 


lOf 



1 

9 


lOf 

9 


1 

f 

H = 


*♦$ 


v 

u 


5f 

5f 


1 

4 



mwtvfi iinoua wqmo 


:u = lOf ann 


:u = 5 f ami 


.'tpion pnno | -b npion pmo ~ -o Vta o^no imrm pnno 

.’n nnivyn H>n miDin nawm 
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1984 


34 -1 33 ,32 ,31 ,30 nat»a tionflH) 


nobvn ybuv - 30 *iao» ynwa 

Kbb nK\y>n ysoKn irnpi .m riK m iboa> pbi o>iiiy owtytn 

.mmn 

.’K narni K>n nuajn rawum 


nobvn pb*w - 31 -iao» pwa 

Ax = ~p :nnt?iia }n>i na>pyn n>jaria niK od !?*tu 

m anno iinmo Kin n>nan oan taaoi nna oa tano i>a pnnon 
pbi (niKn oq ann naiyb nm nnan oan anrw; K>n nronn) 

XL 

Kin pnaon 
.*a naiiyn K>n miain naivmn 


nobwn ybuv - 32 iooo yntv* 

E = h f :K>n poia bv n>i^Kn 

.'K naiiyn K>n n^iain naiwin ,nKi>b a\yp inr 


nobv^n pbwi» - 33 naoo |iuw> 


G>mopbKn bw n>oi>pn n>vuKn hk n^wo Kb niKn nosiy roopn 

.onat»a jik nvopo baK cwbain 
.’i nawn K>n mia^n naiiynn 


nnbvn pbNW - 34 1200 pw 

baa ,o»n nnmn oot >j\y mayb o>ans 2.6 sec o»pjv *nww na 
:K>n nmnonn ban *jw *p 1 K>n pn>ab nmnonn ono -rnK 

11 = 1 
2*2 4 


.'A nni\yn K>n miain nawitn 
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1985 


m>ra >p*i9 - nruan ro>ro 


1985 Jimv 5 -i 4-^ un>a nrni 


iiTira ’pig - 'k 

.pig 'jdtd nnN n'PNiu : o>iw o>p->a )»n nr?Niu >m> nuu 1 ? tOd 


n>^p *)n bw np>aan - ywn pia 


(n 1 * nm) r ninpp ilia mna i 2 pa ,m inpm R iDimtf ,(i 7 rn) 7 2 Aimn 11122 

11122 iv 2PM 1212 IIK KID .K 
(nmpa 5) .‘?'?nn 2ip>a irk 1 ) 

OVnn 2ip»i irkI) 11121 *?p innnn panin iik *yn .2 

(miipj 5 ) .A 11122 1212 2 7 2P 




.iiP 7 n *?y min ,r ipi 7 iip ,in2- 7 yn 
ini’2 nninAn rmpi2 .niDn-’yn *?y 
f ’ 3 Aimm h'm ]pp 1112 min .iw’nn Vyn 

.{1P1 ilNl) m 12D21 r lPl 7 Tlf 
7 3 Q ly nplnn nil ‘iaIari 1 ? *pnnn 11122 
.niDi-’yn 

pm 77 nip mm nay C os £ n« *yo .* 
(irnipa 6 ) .‘iiiah ni 2 nn ippn 11122 
On 1 ?* kW P 7< ?nn n 7 *i lupn 11122 il* .2 
- 7 ynn pn 7 i n’n okh p ni22- 7 yn ’ia ly 
(nmpa *») !pm ’ipit nnw 11122 


.1 


.2 


(np>P 3 »rimn) oinn nmiN - pia 

’’PIK’IK l 7 ‘ 72 R 1221 ,»Mnil 7 K ■pin 2 122 .h ^ 
(mipa 4 ) .2P2n 7 1ki nniniT 7 h D 7 i 7 y naiyn nmro v** 

2 7 P2 k 7 in D’Dim r 27*c miiJiDnpai 2i 7 DPinuh t yn^a , iynn dia i60 .2 

.mi 7 dpirpk 10 it- ml 1 ? 

: 71 * 

.omjn lynnn *7t g^cid.i miPionom naan ( 1 ) 

.np’mn nnay ( 2 ) 

(pmpj f; .Jpmasn n’AiiKa 7 ia 7 pn O) 

.(Carnot) 13ip HTniia 21 lay2 UK 7 D1A 1B1K2 1NP .* *4 

<mnpa 6). a 1 ?*- la iipn 

1600 c c -n yiap ynla ompnn 2 , ]pan oia a 2 o lt< n 7 anuax 2 7 13 7 b-»i iik at?n .2 

,200*C -1 

.m/wn ia 7 x ’Iiadh om2 7 2 nan 
(nmpa 4 ) , as - i2 7 DiipaKn nnoiaa iry 7 2 
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1985 


txvra >p*ia - imAnn iwra 


o’nni trbtttn mm - pia 


n 7 ai?n 


.n"p 10 nyiKpo 111x1* ,a .imp nn*?n niynT- 7 v»0 o’mxn *>p mxn mp 
. (n 7 * nxi) nm* 7 n®2 7 * 72 2 omnan , in»i tro ima namn 
nnnn n M P 2 pmya nyipp nmpn niinnnn nnxa 
. in»n i 7 2*?~a 7 Dn pa viana mwo 1 ? 
oia 0.5 ].ipn ma’DSf .fl“P 20 inpn naa» my 

.p^np 1 ? 

nnonp ,B n'npm iPi'w omixon *?» ’Jvn Dip 
.omrxnn nx narxnn ,oia 50 
(nnipj 6 ) ?A nmpn non 7 nn .x 
njinnnn nxan *?y ^ounmn rn^n inn .2 
(nnipi 4) ?A nmpn 'iv 



.5 




nina nan 
lx'rtna 


,na ipnin onm ]n Q 7 nn nx 7 * 7 in 7 * nypa 
nupi 7 mp m-ly o 7 un on nx nDiin nr n: 

. (om 7 * nxi) iiJ 7 *n ‘tp innn 
on 7 nn >idh^ n’Dn 7 d 7 30? na.u iu 7 *n non 
.nnaml O’anm 
nrs 22110 1*7 131X021 D’OH ilWn 2 7 3f *7y 
.n*?yn*?n nina from 

: rinj 

.n"p so - onoa non 7 3D naiA 
.p M noV tm o.9S - o 7 nnn non mao* 
.T'dp 1 - o 7 nn nxm^ moil *>p annn inn 



.6 


. V'dp 0.25 win 113>*n innn nppp -ry nan nm nx oonpn , x 

Omipj 4) ?ip 7 > 0.25 nVmpp did x^nnn mu* nnaa (1) 
(ninpa <»).n 7 2 i 3 Tii H 3 »*a o 7 nn naiA nx aj*n (2) 

- n’Duin iu»« oon nan nm nn .2 
(nnx mi pa) ipna nina nan i»xa (1) 

(nnx impi) ipna ?iiap nan ipnd (2) 
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1985 


m>m - imxan m>nn 


rggggn momn mm - >y»an pna 

pikxiipdk «s naiyn 1 ? pma 0 . 6 c immna yj t iun 60 myyn laniup , 13 mm *nv J 
Vnn 'nun oiuin up yAia on’aiyw tik o’odk/3 s naiyna wxmn asm Vm «*njn 
.1331 *?k Wn Dimnn tin plan n*7»3 , wia 13 ,S naiyn 0’v»yn nmxi ->js *?y 

*?p 13iyp 1 ,*7>pn 331*7 VlKH pT3n y’A> ,D’3iypn PlD a * yxin ,1I)T HDD my3 .N 

(nmpa ?) ?uiNJiauPNn 

*tv myu m*7 .Von 33iV iiKTi plan y’A’ ,D’3iyun pid’k yxin t ini nna maya .3 

(miipj 3) ?noixn 

naiyn D’VJra n>u>o *?n Vun axi y’A’ ,o»ny»n Pirn* yxin .mi nna naya .a 

(nmp] a) ?n*mn Vu laiyu m 1 ? p s 

nn’npn’nm m -i m onmicnw jj ’pan ’ 30 *? piano f anum Nynjn ,m inpnu p’p'jn .n .8 
(fllllpj 5) m > c, + tr 2 ’3 ilKin .nn*nna , v 2 “l v | 
y^aji nrmna k*&3,i am P’P^na PAanni o.8cmvni)3 yj m Q nnnn npn *7ya p>p*7n .3 

.13 

(nnipa 5) ?inon miji ,iyun pm^nn Vu innmn ’an 

yaftm oit - ^>pn pia 

.120V sow 01m mi3 *7y »9 

.i^n 120-n max nnn npaam .rsiVn 011 *7u tw^ maino 11 rm3 
(cosq) pppnn mix tki .-Ok’I’k nua ,V)k omano f w7on miaa *7y dti munv md 

.0.545 Kin ■JAynn 7 b 
{ nmpj u) . ^ »Kirnn axmn n«i 2 naayn ft* **n • * 

(nmpj 2 ) ?nmn nnn mo .3 
toinn npspna *7yon nmnp 33 . ‘pVph pipna .mu 1 ? 1103 ian*? in’3 3xa nn« «x 

(nmp3 2 ) 

nua m»n iK ^‘pk’I’k *j'i p 7 b iip 3 urn nni’ (mjmpn) n7’y* amp it’k .1 

(imipa 2) ipD3 ?ia 3 *7P 

.10 

nn& .nniiA lUKian ’tya .mfnx mpaADnup 1 ?* ispn inra 13 D’Vysin o^icn ^yona 

,pn so mm nivun ,p* 7n 220 Kin npin 
,idok jeoo Kin “yysna ’3’P?DKn mm 
.myp e *?p mnun ipna nyp-onV’p 1 32e *?p nany *7y nKin ■yijpnn man 'jv nxinn 

(nnw mi } 73) ’?(cos<}) popnn mix inn .n 

Cnmpa 2 ) nipn ?iniK onpn ik nnnn ’inn ixon min own .a 

popn miK ‘lap*? ’33 r^yona tnn n^n ’a’upSK tni ni’K ,1 n»n psonn mix <Vk .a 

(nnipa 2 ) ?nnn iniKa 

,‘?yon , 7 nnnn np’aa*? 'j’apna 'Jap lan^ win 'ynpnn man .3 
unm *7apn 'iia’p iik a^ni .pspnn mix on ma ^ap na^n idph yi3n 3apn 

(maipa 4 ) *J nm’ popnn diiap ’33 
(nn« ,131,73) ?J-*7 ai3p mm papnn diiap ‘inpnn man nxmiyn yno 
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1985 


m>ra ’p-ia - nn;on n^nn yfrK\u 


-mn min - wv p*ia 

•(n 1 ^ ANa) Nan MP’in n* miy .tpp ’uoVa imna una niamn jin inn 1 ? mo Vy 

joiV^yn mV Vy nin lnman mipy nam mwn 
n 7 -Vy namn Vp mVyn nupnn nN mnpn 
jpyay-an) ^nn^nn tin pp 
Vy amn pp Vp nynan nl)?3 jin unm 
jDiV’yn mV 
; mV>yn mVn na’nn nn nma 
nniN *p-Vy mV’xn mV n« w 7 apn 
ny’Aan mipi on un’P aipi .am pp 
.diV’sn mV Vy 

emo 1 ^ - man nnnn r n"D o.u ,am ciV 7 *n mV Vy nywan nmpj mp pa pninn 

.n'D J - namn naui 30' - nywan jpit 
(nnipj *).yAiDA nun my *pppn ’pdVda am fin Vp m^awn aapo an ivn .n 

.a 
. x 
.1 



hn mp* 


(nm?i 2) pupVoa in inn pna y*ian aiNA mama nN awn 
(nvnpj 2) ?«pppn ’ppVdiI aninai y»iki Pp Van *aaiN onn .yAmn amn any 

.unis npa .anigp an in Vy man nN cpmjn 
’T»-Vy na 7 n»a Vp ynVyn nupnn nN nw’ipn 
.nm nniNii tin pp aniN 
nypnn d m d 0.6 pnana nama wais tina pp 

.worn 

?na 7 nn Vp nmara isnn pi x*n tinti p? ona 
(miiPJ 2) 


5"BOfi 

“ 

s 




77 nmup amid 


.11 


.12 


nxnn nuan naan .tpm o>?ao wp nVya fPsnp’P Vy lyas-m am mapn 120 nowa 
n 7 3anV ommmn on?n nxi p*roa nmpy maanV omi’Binn oppn nn naina 

,D 7 p 7 D *jpa maaxnn 

(fiiiipi *> Tnipawnna mnn oy m» A 9 *?yn man nymnV na»wi »nn .n 
• pixi 7 iVn u»n na 7 pyn main Vp mann mica ommaft o 7 dsa tdoop ,nain .a 

(mil?] 3) .men aipn paV ipsip’pa pa pmnai ppian aiKA Vp Vaa 
aim’V’o 0.19 h\ n o^p-ron wp pa pmnn on jpdip 7 p2 pao Va Vp ian*n nia nn .a 
?niaaNnnn n»aan Vp o>i»na n»os 7 o»Vaprm na 7 pyn ip a an Vp naann -nnm 

(A 171 P 3 3 ) 


-12 * 13 

>jpa Wa io Vp ipaajn pooo ssooa Va itin Vyal (»yay-m) ’oftaaaiiin tin npn 

Ovmpa 2) ?*i»»3pa pspo tina aipnp d 7 3iuida aoon ad n 

a'atjn 7 Vya o’anupVN iann ioVdii f pnan aiwn aipna ppiA o 7 ipd nann mV .n 

Vya anN aiK aiptta ppm at nann mV apn3 .oVn-paopVK 1.02 Vy nnVy nVp 

laopVie 1.35 Vy nnVy hV onVo n’Aaahnp ounopVN won ioVdi ,^aoo k Va pin 

.uVil 

(imipi 5) nVN o 7 3im 7 dV ,pjVs Vp yiapn nN awn 
?nVnn aip Vaa paV9 yiap nw apnVi a pyoa a«moa ’ipu yaaV pw on;i .a 

(nnipi 3) jpm 
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1985 


m>ra >p*ia - nrum ro>m ii^kyj 


2 ) .n*»JK^ nun 10 7 nivnDi D’yjn Dnnpii^ ‘Jan ynw n* awn 

^ *?>n rn« dn .d’duid jtoi^k pa 4 ? cnn^K nmlN ra pnan*? ino Tao 

,<nnipa 4) tmui 

.lAwn mdidpb niu'?Q3n * onp di-iupqp *iv nanpn nnyy nn*inn n^ya 
(nmpj 4),n*Tn nanpa lioio ■?* n’VrpPpan rpvnK.n on awn 


nnyy 



(a) *?a nix 


»Nisnri prawn nrwa np *o >a - *rjw p'la 

nfljn M’-Vy ivki3 oyy nnpn *v-*y mv nn ni’na nnnnn * ran? ynn laon .k 

.(nnipi 2) .nai 

.tvii -iwinnD ,B i A mnyy ’nw *7onn lim *iv nun di 1 ?^ tpyaan .a 

n"v i -a Kin A oay *?i> noiy 
.n"p 30 Kin B Day ‘jw nmyi 
* nanp *?p nyymn nma* una 
.pm ?mnyyn *w mio mnaft njinnn ^apnn 

(nmpa 2) 

nmaiy in Oral) N fi -i * A • * 
.oiVan m*? 1 ? niyunn ni’npn 
D’Vann o’htiu mnp an* 1 ? 
.nnwnna B oyyn nni a oayn n k 

(nmpa 3 ) . ^a pips nw nyn 

n b 

(trtnin -pya) am 7 nmaA mo»>o Vya n 7 n> d 7 Nan lADiin ’m^yn ow ran m*h .7 
I'nue mu *7» ci^yn ik .nay nnpn *pna n"p io i'hiap vik *7 » oi^xn 
(miipa 3) ipni ?naa nnpa Tina oioa n’in Vann t n n n so 

,{ni) 131 1 a inipnn apiy *?v JOmCi tpA*7 D»vino nn^ipn np’iaa 
• apiyn nnnn into mye lu maya nyyann np 7 ian 
.6.5inCi *7v ni'i’yp t i*n lino m^pa np’ian ima 
(nmpi 31 «paa apiyn *7w ^lpwn na 7 y*m yia? n* awn .n 
( nvnpi 3) .apiyn -ui^von o 77 nn ipxnn ini hn awn .a 
(nnipj 2 ) in p iyn jmnn imn o 7 n 7 i -in«P ni>a nnnw apiyn ni^’ys jin awn .a 

- nan nnnna -ini’ Itta nvin ana ‘jya Kin o’Kan naopn 7 aip 7 jw ran i»t»h ^ 

go 

ik , 7 c -n nw^Din \ ru 7 i? 
(nnipa 2) !pna ? 131 I -n npPDin y na’ip 



.15 


.16 
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1985 


- nn;an nwa pMw 


niron - a irtn 


JpmJ 


--- 

■“ 1 * *—1 



- -„* 

_ 




i 

a a 

0 ( ,^)’ v 


. 17-19 nT?NUin urfturo o>nv> nutf? t*jd 

v ini van iu iPi»n an iNnn ii>jup cpjn 
.i>*7y Vyoifin f nun i>2*7 niA *7 p 
nun nx n 3 nun *?& in*nya n’unni) 
. (0/113/12 
.a h P s nun non 


n»xpjio3 nun nn^nn n« iNimn nu upip .n 
(vniipi 6 ) .nun i>*>y *7yiD up inrn *?p 

nmmn niupn 5-2 nun jrmy >nn .3 
(nniiij 3 ) ?M*nyo*7 

oiuvn io inN*7 nun *7 p n^DJ’pn nuuxn >nn .a 
( nmpj 3 ) ?nun nViyo^ nnu'Nin 

- *)un *7y *?yion nun *7P n^un muyn >nn .i 
•?p nivnu 1 ? iynn ly nun *?» inynn jiV^nnn 
(nmpj 3) ?n>> jp*? ion 20 


*?y ]yto .a'*p 20 inonp .> 33 * 7/3 niA .18 
.d>piji 2 i/nnro ,c>ni o>y>ap 6 
*»Uil *?p 11311)2 D’P’Oyn 1PN3 
,A"P 10 MD3P .0033 0 3 A >32*700 

.n u D io *?p iiy>to yme nm 
npt-n in* Id *?t/ nun yup in,*3 .* 

(nmpj 5 ) ?o>i'>Dpn 
2102 10:0 *;3 2kv 3 Nin i*) non-n^yo 711300*7 Wins ouyn >32*700 nun .2 
(nni'J 5) ?unnnn *?p ninon 107 100 .(in nh 
107 *?y 1210 y»Et> ix>2 .ii 2 P 3 F-i c nmpjl DMiinnn ou’opn >2 n>33 .a 

(nmpj 5) ?p/n ?m‘7o nnnn nirwin 
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tovm np>*>& - imaan m>ra 



19 

,o m’Wi HMD vart inypa on 1 ?)!! m 1 * * j - 7 
.(iv»* am) 75° -*7 nuvn 
r pmna *npyn pm min m inrnp *n a 
. (n"p to-r) varan 
.0.5 win up* 1 ) pan pi y vvnn mpn 
ia injn , limn o*nnn n* imann 1 ? pnyn .h 
ayna «iiAn *?> n’^yion mnun *72 n« 

.nnun 

,?na fimpan ^un nr m a*na dk.i 
( nnipa 4 1 

mmi nivnna vyn n« aaip 1 ? mVnnn .5 
.n'JiAi m'nn 

.pan yip (nun in n*7yn) liPi np«a 
(nmpa 3 ) ipna finipnn pnp* nm irwa 
*>y npivrn iPlippnn jpnnTfl mi 1 non ’nn .a 
( nmpj e) ?impnn pap* pane nan 


'imun - 'i jrtn 


.20 - 22 m'PNiun uiViuin a>iw ‘pu rmu 1 ? i^u 



C, » 4yF Cj = lOuF stlM 
R 1 = R 3 » 100Q R 2 » 503 

E - 60V 


.mnm lDnignica *7 pi rmnn npn Vp npipaan npminna 

mu 'm ,a ipipdun.i nann* dim nxi c ? 1 Cj tpVapnn m* ^ iy lyunn nw awn 

rO’Nin o’apnnn 

(nmpa 5 ) ;iud 22h s , i 7000 • * 

(nm?i 5 ) ; oniAD s 2 1 s t o^pcon ,2 

(mppa 5).Dnuo s, s , s 0 1 prana Va .a 
3 ' 2 1 


-105- 



1985 


town - arum iwrtt ptov 



amn vbm i*inn m*a .n .21 
ntnlpni G ipnunlAn aanan 
.*3 ,R 2 on« 
nmn ’Uinn ami* ai nmnl 

-H Annn m Iy Dmaan 
jnyjfDKi lAynl onann nmon n* 

, - l ♦ onnipan o 7 pinn 


(nni?3 4 ) ipna nonpln in lumgiiN Kin m vwn nan (i) 
(2 1 in y 1 x 1 *ninn) H Anna Ip 2*n nnw (2) 
(nmpa 4) ipnj ?ini *2 iupn Kin vtonn 1» nmnn oinn 


iniN nonl ’12 .Ainan Ip nula mup2 pin i Iy nNin R lnimnnvr ipimjIii .2 
.oin r k n ia 3 il n*»22nn .Ainan Ip n*1n mpoi pin 5 Finnan lunulnl 


(jrmpj 3) .ivnplnl nan n« ninl u* ma .’pojp my miy 2 .non (i) 
(nmpj 4) nnaiien tin pnj ,R myynNa R x jin nun (2) 


R 



mI’db »np1 nm*i>2 nainD r in 
.(my tiki) miAann nnon nma* 
•MiAann iun,MN »psin v1i» did 
.P’ lnnl 1*nnn ,m inoni i im*D 
*» 2 a 1y nrnaa ayoa ,m*n k 11 
.nil’pnn 

win Ip pmn naiy Plants nnx'? 
.h 1J121AP B 1’flX -»PAAD M»1 DA2J 
inyun iimnl ijika ipnan *npn 
r «nn rinl mmm niwn np) 1 ’lian Dinn Ip 

. (m*2 nxin&2 

1»1inn Pinn my ,’Pjadh mpn iitkh inxn 
. 719*12 yAis Hinp iy ,h 3 Ip «idu pnnn 


.22 


i * 20 cm :V»M 
it ■ 70 gr 
R * 0.5 n 
h ^ » 60 cc. 

(nnipj 6 ) .nan? 7 P3>an nieu vlion pinn nyums nnana ,b hn awn .« 
jn nl’nnn) vlmn uinn ryun liy Ilian i&mp yir dn -i a* awn .a 
> D’lpa <*.2 x 7 n ny 7 Aon y>ia mivnni ,nnj» o.5 xin {fiDYia ny’Aan iy 

(nnipa 3) 

.Vlinn plan Ip inynn inn ,* inn imnonan (Ivan) oinn maa n« awn .a 

(mnpa 6 ) 


-106- 



1985 


rafrvn jftHV - imnn ii3>na ybnv 


nrftiun xtmin - n p'Jn 


.23 - 34 rrftNtun maro irnura yvy *?i3 mnf? t*?u 

.t miNtf imn maa .yia’n k 1 ? 4 ? ,nnnn 'jb non P’^nn «jia 
?imnn ipnnna imvnn n’ynn 4 ) nnv niA?) mvnn n’nn imnn tswa a pmn nT’na 


3 £ 

<4 


.1 


/2 


. A 


£ 

2 


.3 


£ 

V 


. H 


d,c,b o t aiian -P* 7 n niwa ^y fnnn .oriDJi onuna n’nin # d,c,b,a omi3 nyaiH 
.(n»y n>o) B d*ipb pmaa A -man .ai ix*7 nT o’nain 

v ayu? nivnna ya a nna 
n’i?o*7N niftAiflfl PAanai 

V _ .b maa 

n) 3 > 33 n nvnvnna mmtn aai» it’ni 
?nifA3nnn an* 4 ? o , in3!' ayaiK *?&' 



.23 


.24 


P C B A 

0 0 0 .K 

-v 

0 C .3 

V V 

3 3 ■ “ V '* 

0 0 -V . 1 

inmannv .yiap nnn aipn ijun K*na *>Ayn *>aa .a”ta»n n»*?Ayn mn^» D’lina .25 

. (Yn* ato) D’ni D’lAjn ^a .an^ai ipa’aon 


V 

V 
2 

V 

3 

v 



?im ’3 ^mn psonn iuidip o^Ayann ni’Ka 

h >ayna .* 

a ’nyna .a 

a *?xyna .a 

pQDn mix nnwP o’^Ay&n Vaa .a 
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nrfrv?) - imxan ™>ra \tonv 


.mpnnn d^im .omt ji'vm mm *?y 
r.i’y tnt) r hn ‘m'jd Tina D’xyrn om ,cn 



71AUD DIN *7P Vya 


?£iN ay.aa -p Vnan mom mo 

dhmm pmnn ,m'7 m D , ‘? , aro momn 
- *7*7d ry yn to’ ott DMMTn tp*o 
.ni /in ni D’rm mourn .* 

.nr 1 ? m ompoj imnn.i .3 

,’npnri oama omnkj nnnnn .a 

,Diin nc?n mb'? ioa 
lnm ,nip 1 no nyi 1 ? tpdn-’n .t 
.Dim mm ima nVp 

nnyiy Vp mmoaiNma 'man tip inn 


.26 


.27 


i . K 
5 .a 

50 .A 
500 


■mypaiaa (n.P 3 3 Q) nTDTP rurryn y ninin pmn nN nmj tniio Oman d’diah van mm .28 

?nmy nmxa x oyyn pmn 





pmy titnh o’^a oanNao oma oipnn *?a 
namj niN/m mean n'noap nmpiin um 
‘nn nivnna won 

*7a«t tun Va.t mm no 


*?TA 

H?TA 

. N 

‘JTA 

mop 

.a 

m 

.13 0? 

. A 

IP? 

n*7TA 

.1 


Nynap vnan pan arm ,X *?a vhn 'rya ,{’yay-*m) mrmauin tin “?p na’py nnana 
.n"p o.9 win (nannn oicppnn) maiNjinn maan y^nna 
?M:nnn oimppn 1 ? Tnr»a anpn vnan D9n ann inn 


.30 


CD 

0.3 

.N 

CD 

0.4S 

.a 

CD 

0.9 

. A 

CD 

1 .0 

.1 
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nabvn yftnv - xirvan iwro itow 


?a , apn'7 ipV*a -nun iv *p*p^nn Vnnn y« mjan mysinn pin nya^n li’x .31 

on» T onpa uvann aiKn .n 

nUp^KIDlDH . tJpDKH .1 
ny’Aan n»u> hud rnmnn n’lT .a 
P’ia iniv»nnn mup ’“min tiiju nun mvnn .*t 


T*a> E tnpftn *?a ^p ivniKn i 7 i ippn nx njiaa aann o’ki;i o^Dian ran ni’x 

?A 7 An -|iik 



i j a * 

o 

.p"Jn-)npP‘7H 2.7S H^n 4500A 7 p 7a vnw (’ya*-in) ’wmauin tix Vp nuunn .33 
jpipy non* imnn 7 p ivmyn n”*pji 9 .’ipp^Mitno *n 7» nnnpa yiia nr nx 

. i>7n-p*njp7i< 1.85 **n ivnnpn 
: 0 ’nan D’papon pan injn pgran nx inp 
.rtn-inopVic 0.9 K’n nnnpn in n’D^Djn o’lnopVxn 7a 7* irm’pn n’Auxn .x 

-mup^H 0.9 inn nnnpn in d’i?7s3iI D*jnpp7icn 7 p n^n’ppnn ipiuvn iPauxd .a 

.»7n 

-jni>p7x 2.75 x’n nTinpn in o’D7D3n 0’3n»p7*n 7 d ip7n»t>pnn ipt>a*pn nnnxn ,a 

.d#‘ii 

nnpy non* imnn 7 p nnayn n^ypnop m»3 .imjtpn in d’u7o 3 or** o*jinD?7x .i 

.’in n7na mm?n 



?nnbs»na 
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JW&10 MlYOXi 


1985 “ SWWO 

D 

I = 0.356 m-R 2 .y .^mn Tmn xyy'a 1 ? tt ♦** .1 

14 

/? = 48°ir .y P = 54° .K .2 

W = -2.9 ■ 10 4 J (2) V = 0.1234 m 3 T = 579°K (1) .1 .3 

AH = 2.9-10 4 J (3) 

AS = 580 ^ .y A 

P = 12 -^2 ^ m = 650 gr .N .5 
cm 2 

h = 60 cm .7 h = 0 .A h = 56.25 cm .a t = 2.89 sec ,K .6 

t = 2.67-10~ 7 sec .A t = 10' 7 sec .3 t = 2 ■ 10~ 7 sec .H .7 

m = 2.3-mo v = ~ .a .8 

V =220.18 V.3 X L = 369.22 12 Z = 440.4 O ,N .9 

’l7N7>N .7 I = 200.37 Q .A 

C = 9.57-10 -3 F .7 I = 750 A .A 7AQO .3 cos(0) = 0.75 N .10 

X = 4006 A .A v = 2.404- 10 s — .a n = 1.248 .N .11 


66°36’ > 53° c rmpn ks> nP unm .7 




w = 5.43 10“ 5 m 

.A 

.12 

h = 6.638 

10 34 J ■ sec .y 

n = 2.76-10 6 

.K 

.13 

E = 

= 49,725 eV .1 

X = 0.728 A 


.14 



= 91 - 8 
N b 

.A 

.15 
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1985 


tivsto mnwn 


0.5 mCi .A 

T 1/2 = 2 day .a 0.43 ^ 

.K 

.16 

W = 1000 J .7 

E k = 422.5 J .A W = 160 J 

.H 

.17 

r = 1.33 sec .A 

T= 1.088 sec .a K = 166.7 - 

m 

.H 

.18 

9.42 “7 .X 
sec 

nainn .a .impoa 

.H 

.19 


1=0 ; Qi = Q 2 = 1.71 10 4 C 

.K 

.20 


1=0; Qi = 2.4 10 " 4 ; Q 2 = 0 

.n 


I = 0.24 A ; 

Qi = 9.6 10" 4 C ; Q 2 = 1.210" 4 C 

.a 


R x = 4 R 

z asoa ( 2 ) .aooiQON (l) 

.K 

.21 

h 2 = 0.266 m 

; h 3 = 0.482 m .a B = 1.759 T 

.K 

.22 


Q = 0.158 J 

.1 



’A .27 


.26 

'A .25 

>H .24 

>H .23 

X .34 


.33 

H .32 

.31 

a .30 
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1985 


1 naoo inn’9 


bw np* 33 » - m»na *p*ia - i *iaoo ]nn*a 

.m^o noo mm hid mn* on>nn^ nmm nnun 7*itn .k 
moo >m> osao nn imoi Kin nm noon tmoo pioo 

.m>rnnpj 

.mo mnm K!?on imn ya o>na)n on> r>K k*oi 

»■»*>■ r*» a v™-j.„.(|j--j-(j-.-«.j-x™ 

.1:8 Kin moon on’m 1:8 Kin o’n9in on’o iii’30 

:pp p moon 


rmoV 

onm 

noon 

mo 

jik noni 





.imn 


R ( 

_m\ 



Rc.m. - 

2 \ 

8 J 

R 


m + 1 

(-?)" 

14 



.nnan i 3 *ioo n^ 7 KO\y ~ 
14 


'j'o pnnoa Kin noon 1330 


^oi KPon irnn Po tonnn >moio di30 Kin >PP3n -ronnn tooio 


I PPd = I miD + I Tin 


:*nnn 


.3 


I tto = |-m-R 2 

*nnn T3*io i>3 3i”oo oaooa wonvo 3inn Po Tonnn oioio aw’nP 

:3H3n 13301 


I nn = io - 



2 (_m) (R\ 2 _m (R\ 2 _ 7- m R2 
5 \ 8 / 12/ 8 \2 I ~ 160 


:p* 

I P*?d = | m R 2 - 7 = 0.356 m-R 2 
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1985 


2 naoB ynn>9 


n>\yp iw np>330 - m>na *p-ia p!?NW - 2 *iatjn iniva 


>oa*nin nan o9Kno no noipio *mon pnu no n*npin oh nnn 
.pinuo O 1119 P p>oooi nooon >*t> Py Py9io ntn non >o vPy Pyisn 

:on *mon Py o'PyiDn ninion 
mw mwo mini n»mn oyon) 
(PoPonnP kP int’nP *pisi 




: p^i ,*mon tooo iivoo H'n n»Piyon nyunn 

y2 

EFr = ma R = m-=- 


mg cos(/?) - N = m--p- 


COs(/?) = R^g 


:(N=0) pinun yarn 


.nuoiK ’Pi pw n*n-yo nvonon nK ksoi 
nffl'n on onoi) .*roOo n’PKonoio K>n nuoiKn nowon y>k*io 
(h Kin noun nn nmpiow 70 nipninnn noipio oin>n 
vooo Po n»oi’p K’nnnoiKni 09 K Kin noun nipninnn noipio 

roio’o P01 noon 


mg - h 


1 2 

2 m ' v 2 


+ 



v = w- R -.up 1 ?nn hP \7 n>npi jiwm immo pi *wpa v&mu 

2 

:Popn I = g -m -R 2 :*mo Po *ronnn 01010 nnoiioi 


mg h-i-m v2 + I-(| m-R 2 ) (^) 2 = ^ m v 2 


.V 2 


10 -gh 

7 


HKDDI 


:cos(/?) u^n’pv fiKt 


COS(/?) = 


Rg 


10 gh _ 10 h 
7 • R • g 7 * R 


.H 
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1985 


5-i2 m nui™ 


h = R - Rcos(/?) = R■ [ 1 — cos(/?)] :H1D h filttfl 

cos(/?) = [1 -cos(/?)] => cos(0) =0.588 => /?= 54° :p!?1 

n>A*u* nnm ^ia^a hw nptmn nii>n ok .i 
nigh = i*m v 2 => v 2 = 2■ g• h 

:h -b >iovin jik ra n>ini mnisn b)pw> ufci’pv ronwioa wamo 

cos(/J) = ih =ir^ = ir = 2[l -™w ] 

cos(/S) = | => p = 48°11’ 


o*nm o’bnjn mui - m»m *pa ybxv - 5 nat>» jrwa 


3 no3 immo K’n ^3 so gr Nin A n>3ipn Pw G’ novton nppvo .k 
T = G’ .T mn>non n> py ,B n»3ipn oy nr 
nPpwoo 333ion nirron Pip\y 3py tnw n>3ipn Pw nonon nppvo 

: (F) >ip>yn nisoi (G) >n>o>*n 
F .nrmiy Pnin PpwoP nw >iP>yn r>3 

.O’OWO 33310 nt Ptu 

lovyn Ppwow 73 iov3 t>>yipw 8 cm 

:Kin nhnvy 

G]niu = prVi = 0.58 10 2 = 400gr 

o>on pp\yo\y 73 d >03 o>yipw 2 cm 
G :nid im-jvy 

G irn = P 2 • V2 = 1 ■ 2 • 10 2 = 200 gr 


.F=600 gr Nin nrmw Prim Ppvow 73 

:Nin »h»ond Ppwon 
G = F + G’ = 600 + 50 = 650 gr 

.650 gr N>n n>3ipn noo pPi 

Pv io\y *noy Pvy MN3in Nin rmnnrin nht>an Py >ooomnn ^nPn .3 

:2 cm Pv o>o *noyi 20 cm 

P = hi• dj + h 2 d 2 = 20 0.5 + 2 1 = 12 ^ 

cm z 
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1985 


6 "1900 intl>9 


tvnrn o’tasn imn - m>na >jna ybuv - 6 naoa jrwa 


PSim imm>o rntya nnno o>on iwnp imm» hk n *03 


Pi 

P*g 


vi_ 

2g 


yi 


P' 8 


V2_ 

2g 


y2 



(2) o>nn nK>2> rmpu (l) ^3>oi nunnnn n*npjn hk nnwj 

,P 0 -a >3iu>nn mKn hk |nw 


Pi = Po + P'g h ; yi = 0 ; vi = 0 


:on tPiuiin 


P2 - Po ; y2 - 0 ; v 2 - ? 

:*apji 3 >sj 

2 

h = % => v 2 = V2 g h = x/^lO O.e = 3.464 ^ 

:K>n *m>5in t?\y np>9on 
cm 3 l 

Q = S v = 0.25-346.4 - 86.6 — = 0.0866 — 

sec sec 

t = k = «°aoL = 2.89 sec :Kin own KPonnw *ty pm 

(J U.Uooo 


mm (3 rvnpj) oiKn *iijn»!7 nnno onan nvimo nK kuoi 
■ jnnn now Kin ni^n >w *jnnn now nt nn»Ki .niacin jikiiwo 
.nN>s>n mipin 0.25 cm 2 bw *jnnn now Ktn l cm 2 ^w ^o’oaon 


„ _ c _„ _ S 2 . 0.25 _ cm 

S3 V 3 - S 2 -v 2 ==> V 3 - v 2 g- 346.4-—j-86.6 — 

.n>w^wni nmwK'in ntipm nKiiwoa wonwi 


Pi = Po + pgh ; y x = 0 ; Vi = 0 
Pa = Po + P g'h’ ; y 3 = 0 ;v 3 = 86.6^ 


Pi _ P 3 + V3 

P ‘g P 'g 2 g 



:on awnm 


:topn ami 


h 1 = 


60 - 


86.6 2 

2•1000 


56.25 cm 


:Hin "isn "now o>on rou 


.K 
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1985 


9-16 *1200 numii’a 


rmpip o>on inn>no:i Plan n>n> nP ,^ion *ta> nina n>n> nri 9 n on .a 
.fivnpin >n\ya omn 'jnPa Pnan n>n> nP da pm , 3 nnipiai z 
3 nnipia da n>n> >iijpnn ^nPn Nin o>on ^nP A n*npia\y pvno 
.09N Nin ,^nP jiaoinP o>nnnn ,o>on naiA pPi no ^nP 

o’niPon o>Pan pin o”pnn Pm npun i>ni nmP mo nri 9 n on 
. 60 cm «»n ,Pa>oa o»dn naiAP nn\y n>n> nun nii’ua o>nn naiAi 


Va^’fi o*ir - m*ra ’p*ia - 9 aaso jrwa 


:nmin nminn hn Pa o*np nudi 

v 2 v 2 120 2 

P = T =» * = ^ = ^ = 2400 


cos(<p) = gj- 


Z L 


:t\m paonn trm ,7\)) W o 'yv 'pxym 


240 


= 440.4 n 


cos(<p) 0.545 
Zl - Vr 2 + X L 2 

X L = V Zl 2 - R 2 = V 440.4 2 - 240 2 = 



369.22 n 


.K 


V 120 

1 = g- = 240 = 0.5 A :Kin nn cmn Kto *^Kn jn*o» mun on 


p = V e ff ’ I e ff cos(ip) 

Veff - P - 60 


:N*m paonn trro mm 


Ieff*cos(y>) 0.5 0.545 


220.18 V 


Ief f = 


V e ff 
R + R’ 


.0.5 A n>n> >^an ontno nn non!7 n»n R 1 -mn 
=> R’ = - R = ^°g 18 - 240 = 200.37 n 


.>iiun *tAin Py din -to>n i>n >a nni> >nnon P>Po ma’n ,*r 
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io *1900 inn>9 


yaib»n o-ir - m»na >p*»a - io -iaon a 


1320■IO 3 
8 


1.65-10 s W 


P = V e ff Ieff cos(ip) 

= VrfFleff = = °' 75 


:Kin p9onn .k 


3Ayo3 ohm .noon nnx 3A9o 3>on 03in *mi 3>3o 3o 3Ayo3 .3 
3y noon nnn | 3o 03903 nn *TJon 3y noon tay *rn» >3o>o3o 

,3>3on 

'V R 



P = Veff • Ieff 1 



1.65-10 5 
220 


= 750 A 


.A 



Ic 



tt -i *TAin * 3 A 3 j 3 o ygi 03 Kin 33 pn 

o>m ok v°P° I 3 3 ’Pon > 3 A 3 

qua ok ,p 3 ,39001 3 Ayon 3 o y 9 ion 
.(2 oi> 3 ) p 9 onn 
3030 1 -3 niw pgonn oiia no 3 so 3 

.(3 31’3) 3’303 0310 OK 33p3 03T0 

:(l 303) 3’303 03in n>n 33pn 3i3’n 093 

II = Izsin(ip) 

<p = cos" 1 (0.75) = 41°24’ 

I = 1000-sin(41°24') = 661.3 A 


Ic 

t-► Ir=Iz 


Ic 


V_ 

X c 


VwC 


:33p3 trim im 


C = - 661.3 

V-w 220-2 -tt* SO 


9.57■IO -3 F 


t (3) 


l - 1 ? inv ynp n>n> paonn tnuv tod 
/urn 1103 d>it?o bit ^ip!7 tinui poorin 


.1 


.1 
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1985 


ll *iqoo jnjva 


o’bini *mn min - m»na *pna pi?N\y - 11 iaoa ii*in*a 

7\w mnvn n>m hn 7a mip K5tm 

.amro und 

AC = AO tg(30°) :AC yopn vamo 
AC = 1 • tg(30°) = 0.577 cm 
AB = AC - BC :iK2JD 

AB = 0.577 - 0.14 = 0.437 cm 



K 


tg (/?) = = = = 0.437 

AO 1 


13 = 23°3 


ni*sin(ai) = n2*sin(a 2 ) :^10 pin Jiltyi m>2on O'Tpfc fiK 


__sin(ai) _ , sin(30°) _ , 

112 - ni iE^) - 1 sin(23°37’) " 1248 


oipo .n>iK2 unman ya mop unnuon ypv noin 71112 nyunn 

:noin2 nyunn t\h i»smo nn>2\yn 

n = - => v = - = = 2.404- 10 s — 

v n 1.248 sec 


:o>t>An nnom oomo 20*2 2An 721** ah aisot? >12 .a 


v = x*f 


X = l = * A 0 * = 5 ■ 10~ 7 m = 5000 A 


f 6 ■ 10 14 

miwa ra misn nniKi 7 An 771N mnwn 7ipw *iain 71113 


: unman 


X’ = r = 5 / 1°,„ 7 = 4.006 ■ 10- 7 m = 4006 A 


n 1.248 



*iiKnu> nit>3 p7i 3 cm » 7m AB pmnn 
31«n ON N’D D7KWD .flH>3n f1N>03 VA3’ 
:N’n rrnpin ny»Aan n>iif .C mipin ns> 
90 - 23°24'= 66°36’ 

:K>n mimn rmnnn n>m 


sin((p c )=^ = 1 


0.8 => <p c = S3 0 


n 1.248 

.C ntipn n 7 31 ndi mimn mrnnn n»ino n7m nyuan n>nr 
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1985 


13 -112 naofc minim 


o>!nni *iinm jnui - m>m »pna -12 *iaw injva 

IN ,>c»9N anr> Pyaa pto Pa npPi o>p*Tt> uv/a maaNnnn avy’na .« 
v> maaNnnn rpianP <io«ai nm «>« iPo anno *m Po in>»H»P 

.p*ro Pi Po annna nyaun na>pv n>ian 


AX W = 2 X L :Nin no’pyn n>ian Po >man aw’Nn arm .a 

W 

.pion arm Kin w nvms 


Ax d = :Kin nmKnnn nmm oni&t? mK >tn >iw in pm»n 

.o>p*rt>n in pm&n Kin d “wkd 

oq^ tannin nmKnnn mi qnwn o>oan nooo in on>n 

:Kin nmpyn mi mnan niKn 


2-VL 

_ AX W _ w _ 2 ■ d 
n " 5>Q X L ~ w 
d 

in pnnon (X) ppion mKn 'yv >in tiiki >Pn ii>k nr t?n> 

.(L) niKn nipoir imip>vn 


n = 


2 -d 
w 


n = 7 ; d = 0.19'10" 3 m :11H1 .1 


w 


2 d _ 2-0.1910- 3 
n 7 


:un:ioo >io»aa oonvw 
5.43 IQ- 5 m 


iw*i*na np>o>a - n*i»m *p*ia yibN\y - 13 ism pin’D 


:N>n 110)9 Pa Po n>A*ONn .n 


E = h-v 


he _ 6.6310 34 -310 8 
X 5500 10- 10 


3.61 IQ ' 19 J 


n = 


P 

E 


10- 12 
3.610- 19 


:nim n>ioa noPia muno o»iioi9fi aaoo 
2.76 10 e 
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1985 


14 -i 13 nunn’3 


inopton bv *>oi>pn nn^Nm poian nwottn i>n iiypn 
h * c 

Nin B pomp , Ek = — B :p>oiwj»M nnom mifo mnnoon 

.ronon Po popn nuiiM 

i>\y nn’n’P -pam Tinnonn inopPMn Po n>oi>pn nopjMn jim 

•PlM’A 

h-310 8 


1.02 1 . 6 - 10 -19 


550010- 10 


- B 


pWMpn mpon 


.P 


1.351.610 19 = ^ '^0 ~ B 
4800-10" 10 

h = 6.638-10~ 34 J sec ; B = 1.24 eV 


:>wn mpon 

:Min )nn>an 


on .onPo (b) nopn jiupamp Min aow nano >aio pp pppnn .a 
iwp ivapam P>> PPAiinP o»n ,moPp Pa *piM pis>P Pip> piMn pipo 
.N’niy nano Ppp noon hm mopp po i-m .M’noPa 


n’3*i*no np’O’a - m»m »pa )ibN\y - 14 *iatm ppiva 

:>Pipp-np Pa *piM Min ppopPN Po pa *piM .m 

. h 6.6310~ 34 „ , 

x = STV = m0-31-10^ = 7 - 28 ' 10 m = °' 728 A 


M’n nnvMiniy M>n oonopPM iioiPmi 001019 hoiPm i>p Papnn ,p 
moP im ’Poon naoP moiPMn >m> hn oopa om ,pp .poo mon 
Toon ooioi 9 n jioiPmi nPiPono oonopPMn jioiPm noon >oaao 

,po> 

PAn riiM lioaPo mpon ,>Poo>o PAn -jpimop n»Po>oao n>APAM .a 

:pP , 0.25 A Min >Poo>on 


he 6.6310- 34 -310 8 


0.2510 


-10 


= 7.956 • 10~ 15 J = 49,725 eV 
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1985 


17 -loco ynroa 


npopo -17 1900 iniva 


ny’ia nrvnonv Ty mnnri row nyun n>d rnKinon nyunn 
mop nsiNra pi^’ind urn nymP nyunn mrwa *p inn , 8 — -P 

numn row nyiin aitaPi 16 — -7 nyno mmnorw iy ini’ 

’ COP 



20 nn>n»P *ry mi’ my mop nw’Po 

sec 

:a>n>vno mn nsittim t)X ^ o^np ks&i 



1.6 


m 

sec 2 


_ 5 , m 2.5 

32 " 5 " 1 sec 2 ; a3 " T 


0.5 


m 

sec 2 


.X 


v t = v 0 + a • t => t = ——— tnyunn !?v> pt?n ^ yikw imn 

f 8-0 . f 16-8 _ f 20-16 0 
ti = -j~g- - 5 sec ; t 2 = — j— = 8 sec ; t 3 = q ^ — = 8 sec 


:Nin <p*n 



:*ay kidyj pnynn jin ntim ran n*mv jin >id .1 

X =v 0 *t + i-a-t 2 = 0 + i-l.6-5 2 = 20 m 

W = F X cos(a) = 8 *20 cos(0°) = 160 J :K>M tiDM IVTIiy 

vopn n^>nn nna 5 sec h>mm «jun .10 sec *inN!7 nrvnon hn nsjdi .a 
V t = v 0 + a • t = 8 + 1'5 = 13 ^ myUJffl 'J'V >Avn 
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1985 


19 -118 ,17 -1900 JIUnn’D 


Ek. = ^ • m ■ v 2 = i-513 2 = 422.5 J :H»n Jl>t 0 >pn n>A13Nn 

.^nn Pv; n>03>pn rwruan n>PyP no*iA ran 'jv nPPirm rmayn ,*r 

r»59n rrrayn P9 (PwoP oinP) rvroH mtn n»n kPv ]h>9q 
: pp ,09KP mw nPnnm nnw>pn nvnjNn .movpn n>A*i3NP 

W = AE = i-m-v 2 = j-5-20 2 = 1000 J 


np*»o - is *i9t?n init’9 


10 cm Pv mimnnnP no*m N’n n ,noon naoinP p~i nP>nm on>ni 

:on oPyian nimtjn 

6KX 

* 2F X = 0 


mg 


m-g - 6 KX = 0 


K = = 166.7^ 

6'X 6*0.1 m 


.K 


.n>>ton noon N>n r>oio*in nyum m-rnnon noon 
.>{>9pn >ynp tn:>o Kin >5*>n ^>spn ynp 


T = 2 * = 2 "" \ItjSj = 1 088 s “ 


T = 2 '* V ¥ = 2 ’VriSf = 1 - 33 


:4-K. -P pp ^>9pn V13p 


sec 


.A 


np^Do - 19 iao» jvuva 
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1985 


19 nson irm>s 


ixv> <\)xn n^na bm >to>03&n >oot>n *ywnn n;> ok 

.impfcn 

f s max = ^'N = /t mg-sin(a) =0.5* m*10*sin(75 o ) = 4.83-m 


mg*cos(a) = m* 10*cos(75°) = 2.59 *m :Kin‘pymn h!>n 

.inipKQ ^un ixw p!n f s max > mg*cos(a) 

liim u»n ,mna> yii> Kin pm> *)iini trtMi nwwn nn>non n\y*:> .z 
i”n n^iya nyum yii> <jnnv w H>n m>t?n .^y^n p *si>n 
Dyomin nsn !7\y inr nr nnp&n) rtnio >9to n:> t7iy<p 
lismn n:> o>it>o ny tmi nr ro .(iiD>nn hdi 

.pn>i <ium p>9t?Q u>k >^&>toon 


.mnN mniDn jik pnoi oyon .ninnn D>vnn hk vim n>n*i 
,:mn?n wio in>!> nx i>on ^v>o o>vsnn *rnK ,n>^iyn nyunn 

.rppaiK onm imyo mir nr mpm p^i 
jYmn ontto a^a mra ,fow nm nyun *p:>>nn hd 
* ry y«n *pin n^n .rfrxnv !?yi9i iiii>d t)X ,nwmn nrwiDn 

.’twtDnn ym:i Kin pirpin ymniy 
EF y = 0 :nyun i>k Y -n pirn 


N N*sin(a) 



N-sin(a) - f-cos(a) - mg = 0 

N • [sin(a) - /t*cos(a)] = mg (1) 

:n>Viyo K>n nyiinn x -n n>s \\ym 
V 2 

SF y = m — = m • io 2 r 
N*cos(a) + f-sin(a) = m*w 2 r 


.A 


N • [cos (or) + fi-sin (a) ] = m ■ w 2 r (2) 


sin(a) - ft- cos(a) _ g 
cos(a) + /z-sin(a) ~~ u> 2 r 


mKiwm nKiwo pt?m 


:w nK rmi 


ft 


[cos (a) + ft-sin (or)] 


[sin(a) ~ fi cos(a)] 


- rTo~t 
w Vo, 1 • 


[cos(75°) + 0.5 *sin(75°)] 


(sin(75°) - 0.5■ co$(75 0 )] 


9.42 


rad 

sec 
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1985 


20 -1900 inn>9 


bmr\ - 20 'laon ivifl’a 


:*T0 r>N-u 3>yon ,*mon *r>n>n pooon Nin Si p09on 3 ohd 
I a = 0 .3Ayo3 oit \m 

mi cnrn ’3 im’on -ion r 3 taid 

.09N 

>iiy 3y p3nno nnon 3ipo 3w ntion 
r 3 ,nio3 tmainon o>33pn 


Ci C 2 

—II—IH 


<& 


ii- 


C T 


CrCg 


410 


CT^ = 4TT0 = 2 - 8 MF 


C 2 


:Nin iyoon 
Q = CV= 2.86 10 e -60 = 1.71 10 4 C 
.o>33pno tnN 3y ^yoon int 

:*T3 ntni 3Ayon onuo S 2 -i Si o>po<>on 3VN3 


r 2 


r 3 


-0 - 1111 - 


. u = 0 ,3Ay03 03f 1>N 1>ny 
•C 2 33p3 3'3pOD 1>ODy 331hO R 2 7A1D 
3»n 09N Nin 3Ain 733 onino pi>DO 
nt) .odn am oa mm3 33pn 3y nnon 
3o nnon 3 d ,( 33pn na 3up3 anpi 
:Ci 33pn 3y i>\<oy 3mi nnon nipo 


Qi = Cl ■ V= 410" e '60 = 2.410' 4 C ; Q 2 = 0 
Ci C 2 


R 2 


r 3 


- 0 )- 


:*p hnu *Ayon onuo o>pt>a»n -wio 

tuyo Kin tuyon .tuyoo onr w oyan 

:owa mo 
E 


1 = 


Ri +R2 + R3 
60 

100 + 50 + 100 


= 0.24 A 


.N 


:omin idh*? ^npni nino o’tapnno *rnK ^ 

V Cl = V Rl = I Ri = 0.24-100 = 24 V 
Qi = C 1 V 1 = 4• 10“ 6 -24 = 9.6 • 10 -5 C 
Vc 2 = V R2 = I R 2 = 0.24-50 = 12 V 
Q2 = C 2 V 2 = 10 -10" 6 * 12 = 1.2 • 10~ 4 C 


-124- 



1985 


22 21 naoo minima 


b»\yn - 21 *iaoo ^*in *2 


.loo-iaoM int pp .nooonPAP P>apoa -taj naino nr -vwaon (l) 
Pm nanon oinn 73 ,*im> pp P>apo ;1 Hainan aAinw Paa (2) 
mnn omin nwiPw oiao Kin a Ain mw Z aaoa pp ,anv 

.nnva ppn Kin mnon 



.nioa aoaoPnP naino aAin 
n>d noaoPnn Pw nanon oinn nPaAO 
-pa ’Po’oaon onto .oat nPaAO 
nayoa ,pP .ronwo nP aoooPiin 
,>iwP ann nano oinno 


_ V _ 1 _ 5 

R R R + R x 


5-R = R + R x 


Rx = 4 R 


•K 


.a 


.5 >a PtA> »Po>t?aon nnon ya-ix >a Pm aAi o>a>oio ok 


- 22 i2t3» pn >2 


mo )>h ji’vsnrt rfr’an odd now nyuiin *?v po*nn p^nn t\H 
<])v bo unman t)H hxyx .o»oiA>D mnn pb ym w«a >oi»d 

:Tna yopno pwi jiki yopn 


V t 2 = v 0 2 + 2*a*X 


v t = Vo + at 
F b 


v t = V2 *g* hi = V210 0.4 = 2.83 


m 

sec 


mg 


t = Vt — Vo ti = 2 - 83 . 0 = 0.283 sec 

a iu 


.nnmo t\)w nyun *>n >aon yop} nvuim 
:on oDon by o>byion wman 

EF = 0 


B ■ I ■ L = mg 


:mvion .o.K.Dno n*tinn xin tmn 

T = 1 _ B-L-v 
R R 


B (^iF)- L = m s 




.K 


B = 


J mg-R 
V L 2 - v 




.0710 0.5 
0.2 2 -2.83 


1.759 T 
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1985 


23 -1 22 1900 0011109 


,»oun nw ov9on hW nynn nw Kin nvonn 'yv >w>tnwn p^nn 
nynon oh 5>non oinn .non >95o o’dih npnt- mow oni¬ 
on nuni .4.2 — oronno yopn on o»>ooi 2.83 — on>nno 
sec sec 

:»vo!nyn yopn 'jv nouni pi-n 

V, 2 = v 0 2 + 2 a X => X = Vt ~ V ° 

2'3 


h 3 - 


4.2 2 - 2.83 2 
2 10 


= 0.482 m 


Vt = Vo + at 


t 3 “ 


Vt - v 0 _ 4.2 - 2.83 
a 10 


~ 0.137 sec 


.1 


imn .nwno rm\y N>n nyuim wwi yop :1 


t 2 = t - ti - t 3 = 0.5 - 0.283 - 0.137 = 0.08 sec 

X = v * t ==> h 2 = V t 2 = 2.83 0.08 = 0.226 m 

mip» oinP srannv nwrotn to .wn yopd p*i nnand oinn .x 
.(nynp nnw>pn n’vmtii) roruM! 

Q = mgh 2 = 0.07 10 0.226 = 0.158 J 


nolJiyn pbNW - 23 jrwvfl 


Qa 

B 

. a |§ 

C 


(B) nupjn Po x pmnn nn nom 
moPyn mipio .nunn >^ip>o mi-yo 
,o>Pn>iuoi9 n>n nuunn !?n (A) 
h A = L sin(a) :nin noun A mipio 
:nin noun B niipio 
he = (L-X) sin(a) 

.09n nin noun c mipio 


Ea - Ec 


mgh A 


:nm C-iA noipjn va nuunn nn>o 

j 2 __ 

2 ‘ mv c => v c = -v/2gh A 


:C rmpid nwnodd ivsnn N>n B rmpn nvmion 

1 1 rz -;— . , x /g*L sin(<x) 

Vb = 2 Vc = j v 2-g' L -sm(a) = yl- -^- 
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1985 


26 -1 25,24,23 D900 imnit>£> 


:*on B -i A mipin i>n n>AniKn mo>o 
1 2 

E a = E b => mg * h A = 2 ‘ m ‘ v b + mg • h B 

. T . , x mgLsin(a) ~ (x x 

2 mg- L* sin (a) = ——;^-+ 2 mg* (L - X) sin (a) 

2 L = j + 2 (L - X) => X = t 

,’K mwn N>n nJiDin mwnn 


n»iwn vIjnv - 24 inivs 

,mpon moiyn nnt- now non y^ nyj noo i>n iwoPn niw^nnn 
mpan .wvnnn Pd t\r nPipn nowm niiwnn noon msyj 
*rv nnPn mvo nn ,B *iroP tfiwna A nmn tdjib iiodPw 
ndwn N’n niiDJn rawnn pPi v nmpon nwnoD nuvn D dvtdP 

.’N 

inn i’K >d nmwaN nP pPdd nnwnn *ikw Pd uoqPv mpon) 

(.inn nio>w PPdd 


nob\yn pbNW - 25 *ioo» jm»9 

F 2 

p = :nnom pro !?Ay»d >^fc>n pnonn 

.nm> >!^on paonn id nm> mop m^ton Jimmnno !m 

pn mion >d p = l 2 R nntnn x 4 ?) ir nnt?m d>oonoo wok) 

(onrn k^i nnon Kin d^Ayon mftv 

:K>n d>!?Ayono mK Pdd n^ipon Jiminnn 
R'N = R ; R'i-2'R ; R '2 = | 


nmd nn poonn pin nm>n mopn K>n >x !?Ayon nmmnn 

’A nmon K>n niiDin nnionn 


nobwi ]ibN\y - 26 *isoo iniva 

.o>oiAd^ Pnnn mold oo d>D9in !7>i7t>n >oiaoh mono nKSUin 
.nr hk nr o>nn d>nr d>Dop >t?vn o>oaad oo 
.’k nmon K>n minm nmonn 
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1985 


30 -1 29,28,27 *1000 imnfi’a 


nniwn pbN\y - 27 naoo v*wi»9 

*ioipiy oomo .‘irai’Ka mot dkii )>yn n n^b ^y Panto 

.2 cm ym noi kid i>yn 

. u = oo ; v = 2 cm :dn d’AUtifi 

11111 ^ 

f r ~rr + ^ = " + o => f = 2 cm = 0.02 m 

I U V oo Z 

D = r" or' 50 D 

’A rawr\ K>n nrom mwnn 


n»!wn pbiw - 28 -m»d pwa 


i = ^ i :*p n*o>n rwrryn nnou n^Kwi d>}iK»t7i vonw dk 

i x y 

1 _ 1 1 _ x - f xf 

y-rr 77 =* y = F^f :y^rmi 

y no oaNP mw niDort x = f pondo own uniN y -p ’io>nn p 
*py PaPi nt-a asb i’N i '*t -i ,'H o>a*iAa . 710 VNP <iiniuP ins 
< 1 NW y raw <pAa rrnpj w> ’a <pAa pa .y p\y >aio 7 ~iy v> x Po 

.7103’NP 
.’a ion minin nawnn 


nobwn pbN'i* - 29 *iao» ii*m»a 

mnwb Pad 7 aiN .mop inmno anv avra pbiyn yj o>o Pao Pan 

.Kin qa pp pPi nn>rron iba anon 
.’A M»n miain nawnn 


noiwn - 30 *iat>o ivwi>a 

mnn od inna n>sno Kin ,>tiio !7 on ,nwn >t ?9 ih^ inn 

.0.45 cm Km iwn tm inn py ,>tiinn 
/i K>n mnm niwnn 
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1985 


34-1 33,32,31 nsdD imVUl’9 


rvcbvft pbMV - 31 idoo yrwa 

nnoi nan nnmo yrn nntmV Sw k!? man !w >p>p!?nn tmon 

.noin 111 m nm> 
n naivn K>n nm^n rawsin 


10701 pNO - 32 1900 pJV9 


nitonon n» 3y Pw tan *piKi 



3a 3w nanixn i’n 3wpn hn ksoj 
: 0”0M013Dp3Nn OpA3 


.D30p n>A*1JNn 3*fA 3An *T31KW 333 
,’n nniwn N>n niisjn naiwnn 


nnb\yn pbNW - 33 *iaoa )iwa 

n7m ni>r»5 n7i:>> k 7 o>o!?Qin oonoptutn P\y n>oi>pn nuuan 
my pi jpvoai yuan plan rovoan p i>voan vnoio 
E K = h■ y - B = 2.75 - 1.85 = 0.9 eV 

7id> pop7an n njii> mop nvrfr n7n> nuuan ,ma 
.tonon p ijih>s> ^yi oioano nnniy yno n>voa 
.n raiwi H>n iron nnivnn 


nobvrt jtow - 34 *iaoa im»a 

inr p3 own awi oaiona aw tioP mx iiwion T^nni 
(oanoaj awi oaiona awa 33310 a p>p3n) .a *p3nii 
(n —♦ p + e ) ./? -p3nn inr p3 iiona3 ino»a ^jan awn *r>3nnn 
.p *r>3nn int p3 1101333 ino>a -yan >w>3wn i>3mia 
mt p3 oano’a awi oaiona aw -tio> 3 mn >y>33n 7>3nn3 

.a -y>3nn 
appa :sin onPntin 330 
.’A n3iwn N>n nji33n naiwnn 
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1986 


np'ton - jmAnn ni>nn 


1986 mvw 5 -i <i-b Jinia nrm 


nirjun - 'N i23n 

l -5 m^Nwn won lino mlNiu wilw lu rmn‘? •p'M) 

.1 

v = 3 - nynp mium yj m = 2 kg non Vyi nu 
os 

.P*7n ’psix nuun ’is ‘Jy 

-k 

F nn nun *?y * 7 1yo*? ‘j’nno onon ym 
. t 1 nr n oy nirnn i*?n i ac^ 
.D’tnm iNinn jnrn nupiu:) ,nnn ‘nu 
Hi An 'iv inyun ’oik inn .h 
(nnipi i»)?(nmc»n inn*™ in nnxn-nnsi .rmyp inyun oka) 
ink 1 ) . in 1U1 Vma) inii’nn n*i (mm ‘nu) *ji>n nyiKn n* nem .i 
:D’Knn cnpnnn in* *733 ,? nun rVyon yAin nut u 
{iimpj 2) . v q nivnnn yim ^yio F nun ox [\) 
mini 2) v mvmn iivd*? uu lnm *?yiD F nun dx <2) 

C --"-- 

(nnijn 2 ) .v^ rnvnnn inn*? mxnn yup yi m ‘jyn F nun a* ' 3 ) 



.□U7 ouur ut*7 Duunm p^n noe»n ^y O’nnn »B l A ,0’ni ouia uts> 
.D’tu nxi ■ (* 7 pj> - n-’ 11 ’vi) D’uon D’yupni nn m □ ’yA 1 j C’Dnn 
• rc A = = 7,5 k£ D’DiAnn inn 1 n non 

.k = 30 - a’Y’opm in* * 7 v yupn 

m 

O.Ic! *7iy pmi} 1 ? nVxnt' a ^iap nx d’pid 
. mix omnmi 0 yA?n nnpin 
(nrnpi 4 ) tb n^Ai a nnn pau’ vnnpn yAin in t nns iw 1 ? . x 

K’n O’diah vi mciAinnn dx .1 
<nmpi 2 ) ?mi7A3nnn inN^ nn nornmn onn’nn n’nn nn ( 1 ) 
?mt>Ainnn inx'? d’diah iyu’ na (nyipn) nnu’tan ,vnn nn { 2 ) 

. (hit 1 pj 2 ) 

B niA.n ,0 yAnn-mipm o.i m *jv pmn 1 ? n^xnw rnn a tia.i nnx mpm .a 
n’ini'13 mniu nunn uv .0 yAnn-mipjn 0,2 m ‘jp pma 1 ? hvq’ inn 

. nn nn i*nn 

(nnipi 2 ) -pm 70’oun u» ltiAinn 0 imp inn ?mo nuxi 


v 



~rrrrrrrm >*>> 0 rrr* ) / 7//;//*. 
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1986 


np>iDO - imam io>ra y'pxv 


.qs iw’ yupi nmmpni p:> n’^Ayn rrtmn pin 1 ? in’n «*?"7 p^nn a ihd 

.msi’n nVonn nxpa ,s nnpji nnun i*m Kxnm b inai »Ajnn vmn 

.r - 20 a iDimu *7Ayn yn km pq .Ypwm 

m A = 60 gr :A 11731 non 

ra_ = 20 gr :B 711371 nPO 
B 

5 3 * 7 p (lii » 3 i *711 a) mvfinn ’.in •« 
inifAjnn.i inn 1 ? onnwn in* 

(/imp? 3) . n’up*7a km bmhm pi nminnn ok d) 

(nnij?i 3 l. n’n^n nmo 1 ?* km o’inin pi niPAinnn on (2) 
vn»n pi»3i l’t/nn a injni .nmyn ni .i ppp 1 ?* km D’lnan pi mwjfin.i .1 

.niDAsnnn mo*? inyun pirn ay a hmt 
noni , 0 ’inonn mx *73 *7 k» nnmnn nx 2t»n*7 nnwami niKiiynn n« mm 
(nmpi ♦ ) iniKiuynn nx nna 1 ? pnx px mix 

.m*?)ty *?y nnnn .lp^n nVmn .k .4 
yAn nxpi ’poix tVpdq.i 'iv linnnn .ipVn 
. jo'llpn nxpi 
n'l’onn 5yy a mi pan in nmyn 1113 
. ([PPM HXl) 

♦ h * 20 cm inVipn 'jyn a nupjn mu 
,H = 80 cm nDmn *?yn in'nyn mi a 
in'nyn nxpn ^poi« pmn npxi ( 1 ) 

(milp3 3 ) ?ilDXll 1113.1 yA3’ 

Inmpj 3 ) ?nsxi3 in on yam (13*73 Vin) nnmn 1T’X3 ( 2 ) 

.mixnn *?y x pypi lxmnn nx O’yyin .3 

pniM nsrp yam* no ,imr» hk liny 1 ? in* inVmn ^yn , h t miA npxi 

On*ppi a ) ?(i )k pym 'npnnv ni 1 ? nnm in^iyn n*pn 7 pdin 





.m^ = 5 kg nnpny a ni 7 n nnnn ’poix nvvn Vy 5 


- 1 - .£ * lm m*nn ihk 

A A ni’nn pi 113’nn oipn 

7\)}»)}>>7V}})}))>>>>Tf »}}}}}))))))> -rrrr 

l 2 J .vi, » 0.1 win niwnn pi7 

H——“ I a 

4 K-i . p^xmvn nxp*? imp ,a mmn Vy 

r _ t1 * - _ * 

.* 2 * 0.25 m mum m 2 = 5 kg nnpny B mm nnno 

.v 2 - 0.3 Kin B 1 a nu’nn pi ii 3 7 nn Dipn 

. (D’tnn nKi) pm ppm 50 N *?y ’pdik m 3 Vyain B ni’nn *7y 

n’Knn pipip 3 uy 7 n) nu’nn ’nun wik *73 *7y o’^yian mnmn nK p»y ,k 

(nmpj 4 ) . (ii3’n *73 imy 

(nnipi 3 ) ni 2 7 nnn nnx 53 nxiKnn hk ayn .3 

nxpn 5 n b .i3 7 n.i iv ’jn»n nxpn y’A 7 .nnn n’jyon yAin , ini nn3 H3y3 .A 

(nmpj 3 ) ?a mmn 7y ’jn’n 
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1986 


tovn - nvuan nvnn 


■?mun - 'i p3n 


6-10 m^Nvn von 7 ino nV?Niu vftv 'ju miu 1 ? py 


V5in 5’ni ,pn.in*5 .ljnn mirun 1500 v 5» 5 k*xji»d 5 iunni>p5K opyit? 

.5 cm IDimu V510 11135 pi 

.600 v -5 iunnup5f<n 5» ^H^xjuisn m» ,-pn intxina 
(nm?a 4 ) .i0mipp5*n 5i3’p n* it/n .n 
( nmpj 3 ) .iuonup5K,i 5y lyunn inni injn 5y ’5nynn ]yunn inn avn .a 
5y 5N , Y3wiQn nr .T^n nimrni iivnin man 5 n pp *p5in 1113 D*i3nn .a 

. 300 v -5 iunnop5xn 
(jnnpj 3) .»3pn imn 5t/ 5i3’p,i inn itm 


DUoiK nui5ea ,10 mnpan iniiAinny p nnn npn5 nun tpnt dpai nyiiN 


.D’B'ini imnrp t opn? 



.6 


.7 


.2.75A *7W m t 5y lumnnun n*ir> n 5Aynz 
. sa iv on 5y iudidowi n*in 3 5Aym 
tnN ni?n ,nnpT luniDnan niiAjmp rrurp 
(nmpi 4 ) .nnnn npn n"N3 .k 
( nmpi 4 ).iaj 5y R miAjnnn .3 

.a 5>yni iDn^ODNn ninny Dim .a 

(miipi 2 ) 


miAjn.in Minn . (putmm) iunyn 1 A 3 inn ,2r. om’iq.i lniiAjn.ifl ,nnn ipn 5 .8 

.joq iy o:"> an nanwnn iaj.i 5 w 
?’ 5 nppn poon n nnan’w mn 5 y runwnn iam n# 11135 v> niiAinn it-k 5 .* 

(mnpj 5) .pip 

.o ? ion pion 13 nnnnn ,ua ,wn mrwnn iaih n 11*3.1.1 iw»o .3 
nnon’y nm 5 y < 4 f* n miy) nn« mTA 3 in 5 .unyan inn in iiid 5 inn z*.i 

?p9DH Ml N U 

(nrnpi 5) . nwpnnn niiAmm 5 y noiy hn 2yn ,p ok 1 pm ,«5 i* 
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1986 


m>ra >pnai t?ov>n - Dmn ™>ra 


.10 cm ninn titk 1 ? runan ,1 MeV *7w n 7 UB 7 p h 7 atbk n^ya .omuna nm^N 
unu nam noi*7Nn .nmlN 1 ? iBi«n /ni’aa ,tmk mbad mu me ,it maa 
.(o’win nm) znpnn nan mV onu bo" Vu nma nmn *Mwa nun 
nuiV kjI ’p’pln Vu oViVon mix mo .« 
(nnipi 4) ipna ? 5 uaAnn m»n nna 
i pnB ? 7 ubaq;i men Vu lama inn .a 
(nmpa 3) 

?’u3Aon men Vu lnnny mo .a 
( rmipj 3 ) 


.9 



.10 


.1 oit ,13 oMTnn nnn npnV miinn ,ioo VaV o 7 3ia 7 V 6000 nay , naive mJiVp 
.1 = n’xpjian *9*? t jam oy nBnun m dit ‘ju innyiy 
. (o’isjho Tin a I ;ni’)ei it nB t) 
lomu? ,pt V 7 , 7 D m *0 ipjiV’pn Tama 
.0 7 D 19 7 V 25 111 2 cm 

.n»aiV*pn m oy TaVnn Wph var 
5 n iniiABnnu ,R tab 1 ? iBinn Won 
.(nnBTn*? nan 7 i V’Von niiABnn) 
yiia TABa mtnnn dim nn*iy 7 nn .h 
(nmpi 7 ) ?t = 2 s 

R TAB! 01 TH Vu 1 B 11 M MO .1 


ri 

rr 


rSr 

rrrrn 

l 1 

L 

u 


U_A_LU 

[ 

0 



LZ 

* 



?(d-V E-n ik e- 1 ? D-n) 
(nm pa 3 ) ipna 


jng ‘pdd n™ TOm o>aw o>pno rwo nttrai >jw ‘pb nuu 1 ? “pu 


n>yp <y> b\t> np>33Q - pwn pia 

oin myyjjju imu n^yna iwna R - 10 cm iPimi m - 5 kg munu ,imn ina 
oipm a - 37 ° km imnn Vu yia’un nnt . nyiap nivnna yai lirrnV “mpon 
. (cppin nm) n - o, 5 nm imn 1 ? man i 7 a imnn 



(nmpa 3 ) ?man iubj F ma htmi .n 
nwpV nnnn na Vyn h pnin ni’Ni .a 
in 77 Vy nyau nan Vy ,111a 1 ? uinn nK 
?imnn in yiap pnina uinn ikw” 
(ni 71 | 7 B 6 ) 

h = 10 cm pnina maV uinn lain iV»n .a 
,f ma mma iwna n 7 m imnn >aa 'jyn 
(mipa t) .pna ?inaV nup hm nn 
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1986 


m>ra - nrunn nvrQ pVKv 


ominn up .R idpth m uipnt* .mna ‘jPa amo omina npn ’ion D 7 inn up 
:kx& .* 2 ■»* 7 a n ^y nmPnn mm ominny nnma .cpiju namm r nnpjri^ onnnn 

.>913 VPah na nnpn nyiKnn na .n 
( nmpj 3) 

.nminnn m* Pa jmvmnn na .2 
(nmpj 2 ) 

in^ ^*7■»"?>n P n’Jiuin nnmnn na .a 
. mPnnn lainn h pmn Pjp 
( mr»pj 3) 

rmm') ivmn nna *7 VP *7 m?’ nn .n 



(nmpj i) ?nni 7 2 nmmn 

,tnui imm nm> nma pa ViPPa hub nD 7 an na ouiiy .n 
?nimm a 1 ? ik ,ppn .Pat , 1 a tpyw naimne/ ma ,n’nuTH mvmnn Dan 

(miin 0 nmitm ria pnn 


(nypanttnA) oinn pia 


.12 


,x 2 .mincnua mmim namon om miu nuPpn ,unu k»ji am naat/n 13 
,T 1 > T 9 ’2 lirii ,T 1 miuumj 1 nun 11 n 1 ? Q 1 oin mA2 mrtiai 
maiy ,1312:.- .niisnn iinV v nyuii mi ay nypenn .v^nnn yi* 7 a in* 1 ? 
.mpnna namj 12 am im«i naxm am nrnn Va ninap 12 , 7 ninn pma 

(niTipj 2) ?w 1 q 2 ,q 1 1 1 3 n$pn inn .a 

cmo 1 7 2*7 ,- 5 > c am mnnanun .*12 - mmym name pi n^yi 3 am mae/n .2 

. 17 °c * 7 y munanua axmn - man 
..inPya^ nternin nuiinn na mianV pson Oitin yun 
'iv *71'a *72 my man 0*19^ pmm am nna .n^nn’K am rmanny nnma 

(miipj 4 ) ?,131202 ypwinn npnyn mama 

(niTipa 2) ?omn* aim mpnn 7 jd *iy am naa^o .13 nm inn .a 

(nrnjjj 2) non ?p?i man oua livp ay 1 ? cm naxw/n tnn 7 w p.1 77 oan .i 




.c 

pm/ia 

lainna 

PIT 

no 

’T’^y nipn 

imm *7 in 7 ] nmmo .i 3 7 iy 

ymn 


.p 

1 on 

• V. = 
4 

4 v^ .ini'?! 

,4 

: 1 no mm on 

>i UkU’n ta am Tin m 

n 7 33 

? i 








. (q mm nan) .P 2 = jp^ m 

rtmj 









miunonun 7 nm m 7 n inn 

. K 

p 2 - 

- 

2 





?4 

,3 ,2 nmmn in nna *722 





\ 

\V 




:*?y Q’tiaina lfiiiyn aoi 








Cl n 1 1 p 12 

nnitnanum yn* 7 n) 1 p 


p. - 


t 

L 





C 


1 


r\ 


N 

3 


(mm,73 a) . (y - *Y 1 

y 




riyu 


is^ 



V*?nnn nP’y 7 *? 7 u? 7 2 Kin 

. 2 






4 


(nniiu 2). y 'iv npp 3 iQ 2 



^Hl-1-1-► 

Vi v u V 


. Opwn-n.i >0 nyn an 4 .3 ,2 , t muon m mjn 1 ? nmn o 7 aiemn Pa miyn) 


.14 
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1986 


m>ra >p‘19 - im;an m>n:i itow 


o’am o^mn min - p*ia 


.nirni ni’x nmya >na *70 nnm nnmn nmis 1 ? mdu naoni nun .k .15 

(nm?3 5 ) 

.nant/ia inn ^ya *pdih *na 7 xa tpmii om .1 

.10 cm Kin nmapi nuipi 20 cm win nmaaa m T « nmp 

?X2 iiH’X’ii 16 -T- Ktn nmaaa omn yiV? qk .nia’am np’so »im 
cm* cm 

(nnijJi 5) (fmu0 *?:u upsa inn yn omiy om oni)’^ nn3 ,*mi73) 


.omiynn oa’Kp o 7, 7Tia up mKYna - 4m 2 i7» innn nvvv .’Wa Varna 

.h -80cm nauV ny Vamn hk KVnn ,p, - 1.4 -^y inimsyp ,iiPK-in Vnan 

1 c ™ 

yun Kim ,p 0 = 0.8-^5 imD’Dyy ,upn 'man Njrnj nVyn 

' * 2 cm J 



H 


. ppKin Vnan no Vyn h 2 «60cm nauV ly 
nyn ,iD 7 oaV nun amp .Varnn nmnna 
Vamn isn *?y ‘jinn ynV nmnl m Ionian 
. (• k o 7 tnn hki) 
7 *pVAii Vamn 7 un ia oipna imkh ynV 

.10 -^ 7 - Kin 

cm^ 


Kin ,h - 50cm inaui S 2 - 1m 2 I0 7 pa nutw niA Vamn *pnV o 7 D 7 aanpa 

.(•a D’*nn nni) Vnan ua Vyn nK*na maun j 1 nipT Kinpa p 7 Vyn Vnaa n* 



nun upy lann nninn msu* mo 
(mnpa 2) ? 7 V 7 VAn 
M luniann 7 r>-Vy nnan ynVn inn 
Vamap VnaV 7 V 7 Van niAn noaan uqV 
npaan nnxV m-Vy nnan ynVn mm 
(mnpa 5) ? 7 V 7 VAn nun 
,V‘an «iiAn mvD 1 ! mm nnm Vya 7 V 7 V a «iu Vp imnn mom* nmn nn 
muen lnunm p 7 Vyn Vnaa nVaiP nnxn murm* id ^d’di nnm Kin ok 

(nnipj 3 ) ?imnnn Vnaa nVaio 


, K 


.a 


.16 


jyinan mtm»n mm - »yn pis 


innmn 7 iu . piua mip nnvnoa ht nxapV m D 7 ya pnmnsi pipfVk .17 
D 7 Vonnn .o’tuann mp’pVnn u& .v - ^ c : *° n » n ' Iiynn nmyna ,onn in* 7a Vp 

.Y limp myiai 

(nrnpa 3 ) .m -pVnna vn’ pins hup pn” kV u nain .k 
tD’aioiD 7 at' onyia m T»7nna ok .a 
.'n^AiaK-’iiP on 7 ai onaian D’lii’M o 7 ya maims* 7 at 7 a nam (t) 

(nnipj 3 ) 

(nrnpa 4 ) .oumionn ir.K 'll *7p yann 7iu nwi Van nmK n« apn ( 2 ) 
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1986 


tvwia - Avuan nn 


nn’TDn mpn’n rm/in ’ntPi nipcnp vd> pid 7 * nnnnn pio->3 mom -ixn .k .18 

(nrnpj 5) 

nDPim? ,itj rpuj’p nupjx ipppPkP ppynP m emn ’Pm>nn nnnn inn .1 
(nmpj 5 ) Pinpppxn *7ty nnnnn nrnP mien ni miDpn nonn 


yaVrn o^f - >^»an pia 


.P 7 *>o Pd miAjnnn nm L nixiDnn nx yu?P dmh 

raiP’n nnn paoP R=l0fl nym miAjnn Pya paj ay -noa P’Pon nx nrn pa dp 1 ? 

. 50Hz unv»inD 

:D 7 xan o’nnnn nx mo 

V -20V :ta 3 n py nnnn 
R 

V L = 41.2V :P 7 Ppn py nnnn 
V - 50V:{poon ’pm pa) PPpn nnnn 
(nmpj io) .R nxi L nx nPx nixyin T 9-Py yip 


mijunm = lOfl Pyi P 7 Pp pro 50Hz mvim 120V Pd paiVn nnn pop .20 

.nn’jj n 7 mx 

. ta 3n Dipm .-WH2 .-| 7 3 Pta_ PPian qptb *R i a 3 P’PpP Pppm omnn nvxj 

:nx iwn .2 7 a ivp PPun oun ,Pip P’PdP 'I'wm omnn 

(lllTljU 3) . 1 DVT I DTTH1 1A3H PD R inUAJ/JH .X 
R 

(nm?3 3) .mi i c ovm Pipn Pd c iPip? .1 
.Pnpni iA3i P 7 Pv .mm? P 7 Po) n'npnn riDipDn mx P 11 pounn qua .a 
( nmpj 4) .pnaiDn nx pna .(P’ipni Pijn P 7 Po 


o>i»n) iwn im - pia 

.30° Po miA n’ua 200 m naua xynm ]3y nxia ,dah H9d Py umn .PiAn Dxin 

. 45 “ Pd pmy nnn n 7 xu D 7 m nnpnsnn mini 

(nmpi 4 ) .PiAnn naiA nx ido ,x 
pppwi jmmi pyn ,o 7 nn pa ,PiAnn umjp p (ni’n-njpi) nmn pn .1 
naun Pn minim D 7 nn paa nyAia , pynn nxyi^n nx pp Pd mPnn nx 13 

.PiAnn dx*u Ninan 

(nmpj 6) .n 7 ’imp3 Ernxy pxi ,igiyn Pxi pyn Px pn^nn 
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1986 


m>ra - Avwan nvra 


m IPM’Jl D’llllS tPA’IP ’ 3 KQ lilKDa yAlD 6300 A / 7 A 111 N VyO 1 T '» , *7 11 N 

.(’jwn D’i’in 1 ? DOjiKn man A>ipa n^amnn .im 1 ?:) jit 1 ? 

N> * - 1000 — :on D’A’ipn ^yiii? 

1 cm 

N * - 1500 — 

2 cm 

■ naan moiKnnn mnn jrtipnn .D’Anon in im pnina N*Dan .ion ‘jy 
Y 


• • ♦ • • • 

(niiii7j 2 ) .n ^29 non maiNfinn rumn n« non .n 
?x i’* 1 ? o^Vapn vs^im? id ]iud cn^ionn it 7 * .2 
(nnipJ 2 ) .inaipn jin iapn 

{niiipj 6) a t c nrnpan pninn jin ayn .a 


iwmro np>o>Q - pia 


: m^ippiNiPiD nnoiDP >ny mam} 

»3.10 eV *>n nun? a o»jni??*Nn inpn jp’aijk ,a mrioiFa 
,2.77 eV N’n minpa o 1 j nuj^Nn lb ibpi jt»’aun ,b niciDB'a 

.7000 A - 40u0 A nifi n► 13n 11 *n *7^ *7A*i >311 h oi nn 

yAiQ ibND minpnn ip‘ 79 77 D’3nup*7Nt> nan ‘ry .wjijil.V? p> hididv it 7 n3 . n 

(nm?j itj.pna Tint* 1 ?} rwu hn na 

IbND , DDNH * ,'N H»yp2 MOat' ,111310*0 Oil rtf n’Uin 1 ? >11 blllH 0)115.1 1.10 .1 

{nmpa 4) nnp'H nxia nxa naipin n>h 
ia Din 1 dm .ent iin iio niDiDPH 'jn .3yQin ,'a vypa na^ny ,nnnn .a 

(nmpj 2 ) .pm ?dit 
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1986 


m>ro >pna - nmn ro>m itowi 


(nirun *) ?5 — lmvnm 400 gr mono ’jaihd 'iv ’‘nn-m *7A tun i,m 
nNxina .nnnna Hxnjn ’wain piop 1 ?*} y*a 0.05 a *7a "pin ^yi pina 

o 

.0.06 a *?a -piN 'yyi pina *npnn mwAjnnnn 
(mil?) 6) innmnnn in* 1 ? mujrtMn 'iv mm^pn n ’at 3Nfi .vnn nn 


.24 


»Niann ^ini»Nn grm np>o»a - »3>»w jna 

B i a o’annV nmii!/i 3 ,i onnsiyi l mhz D^ivinw .o’^ip-^y nmix 
,s i t <iia (x) lpmy nx inn> muna pi’xa ixinn:> 
./iinh in’tf thn'? m 1 iwnp’n eo 10*1112 i^pj nupoo inn b mpu 



(inm Vt? mxpugj inn nnxiy) mn^n-inn inn nuinn jin (n->/ii3’N) om» .n 
. mn nmnn nn» nm non nn p-»y .tpipnn ’jm m^ipnon 

(nmpj 4) 

(nmpj 2 ), x pmyn nx -pyn .2 
]in 3 ox »b mp02i a mpm ,s^ nupnn innni uVpin inn ninxiy nx -pyn ,x 

(nmpj <») 8*10 6 -Jzj n^h s minn 'w n>i”snNn nngyn 13 
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1986 


ntfwn ptaw ttvm. - nn»n luma 


it nyain *?y3*? D*j»*jiy& .a ii’ni t ruin'? non (x) onon min ’3 Kxm 
laipnn inina *?w mpim , 3 iPTT 7 Ni 7- m x ininn im 7 D nOy A ip 7 n WiaV 

.y nn*7yfn rn*n niV’jn ,niA*7 
mVnan o 77 nn wt nn vuirt r> ,tnnn ipiy 1 ? iny*? vv nipnan *»kp ra 
d 7 P 7 itd 13 ow 1 ? .13 mn 7 B*7 ini 7 3 o 7 A 7 Nnnn o 7 Njnn j\h yiap*7 7 i3 ,liA3 i*7k/ 
,A iru linn ipiyn ni'nyp n* D’nin , 99 Tc -3 inipnn ,x opiyn jin niA 1 ? 

.lmn *it) mypiiOD ^iai ipiyn m^yp *73 id jin D’pnyrn 

irrtiin ni a Yin nrmm l’rapnny imunnn 


myy 6 

myy it 

myy 2 

nyy 1 

mpi 30 

mpi 20 

mpi 10 

(npiinn yAin ini) t 

1000 

1700 

1(000 

5500 

6000 

5000 

3000 

a 13 7 no apiyn mVys 
npi/nmn 

1900 


5700 





*73 mV’yp roiyn 
niAi mnp apiyn 
^0 , (npi/nmo) 

A IJ’Nl 


(miipA 3) , »m x ipiyn Vipp,i D 77 nn mxnn ini jin iiyn .k 
( mu pa 2 ;- . npnnn inn .pinny opiyn mVyp jin iiyn .3 
nn^xn my xdni a ii’Nn rpna hk yxa 1 ? y’^nn npiinn yAio ini nno nay3 .a 

.pm ?y 

.A i3'K3 nau*n m ian pm hum njnyn ‘inn nninx nn3 nyn 

(nrnpi 3) 

(nniiu 2 } .qua x npiyn iv m'nnn o 7, nn n 7 *nn ini nN nyn ,i 

nn7ujn vrtNiu - 'i irtn 

.27 - 34 ni^xtun nnniun won 7u nutf? p7u 

.'31 1 X 0 7 D1A2 1B31D IVK nlKJMIl V73PJ1J 7 IDp^Nl D1 DU UpDK3 0 7, 1D 7 :3 .27 

to 7 qiah o’.iiy’pn 7 vxa o 7 y 7 pin.i ,n ,m ,b ,a onnynn did 
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1986 


ttcbv n )ftKv - jivuin m>m ytotvu 




. ji’didt 01 a a nxjnj i’iv r.yn 
. (□’tnn nxi) 
tin a T\y*i5 nV 7 apn nx nmVx 
. n 7 in t n 

n innm ,a->ennn nx vmncV pnyn 
wia -jini nun mp Vo jiVan nx 
. n 7 d i} r n 


Vipnn ,mn-pjia npnV anna p MO’n 
.D’jnw axinnn <pa,i 
.x’»n inxV mnn mn 7 n nx non 


.yix.i-’mn roan iipji ,n'V soo Vo pniya in nanV n 7 n inn n n 7 n *30 
Vy lVponV dtv> 3 .m m n’ypip Vy nan ,<|ia V» iVpon ninon .vn i* 7 i 
(iivnn N’n yTxn-niTj Vo iman* n nan) .inai»n nx pm ?yixn-vm 7 id 


nrrynn ,mymn ^jvtn ► iian Vo ’Van roin Vy mvynn .myain no impi ixn *31 

.Tixn Vo 7 p 7 pVnn i 7 9ix Vy 


.on 24 xin U’upxm-i hip Vo o 77 nn-n 7 *nn ini .32 
(n’noV m’lpisnnn iqpo) fit rn> 7 Vo imV’yg nnv ]nr nm -inxV ion 

nnVnnnn rmyn n 7 i 7 noV 

:(C ,B ,A) mm nnn 3 in , 7 Vnon Vayn Vo n 7 om t’idV -33 


A 

HgK 


H2 >—1 


Lh2kJ 

C 


-'h 

.pnj T«pw*n C mnn noxa B 1 A nnnn Vo -nxn nnnyV mp» nn 


nnaxnn mm onjn mo m d pmna o 7 x*m D”rmpj o>Va ’Winn no 

. 0 7 Va pinxa 

nmn , 7 oWo Winn d’i’kh ,nnn d pmoa ,nVxn D’VVinnn mx Vo nnV 

. nnnpV 

?nnu mp mip □ 7 >iyn nn Dnno mmpm nny nip 7 nn 
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1986 


t\Vi no nnwm 


1986 )rao - nvsno Jinmn 


(l) v t = 9 — (2) v t = 3 — a = 3 -5L .n .nmon nsian .h 
v 1 sec sec sec z 

(3) v t = 6.71 — a = 63°26' 
sec 

A = 0.05 m ; U = 0.1 — .i t = 0.785 sec .H 
sec 


.n>im n ww on>i>y .a 


(1) U = l. 5 £ ; (2) Ui = 1 ~ ;h 2 -3^ .H 


h = 0.2 m .3 

t - 0.5 sec .A 


X = 0.8 m ; v = 4.47 ^ K 
sec 


i - m 

Ha — 1 o i 3 b • 2 

sec 2 sec z 


.H 


C = 3.7-10 12 F .K 

Qi = 3.33-10 9 C ; Q 2 = 2.22-10~ 9 C ; C = 9.24• 10" 12 F .3 
I = 16 A .A R = 6 n .} fe = 88 V .N 


B = 0.72 T. .A 
E -'J D -O .2 
pirn yuy 7’nm .a 


- 

“ V 3R 2 


.A 


R’ = 1 n .3 R = r .N 

^ ^inn .3 n>bAyn nyun .n 
l = 1.578-Hr 5 A .K 
h = 6 cm .!l F = 50 N .N 


-r 5M - <L an m 

T = .!l a = 6.67 —« .K 

3 sec z 


Q = 13.2 J Qi = W + Q 2 

P 2 = 3-Pi ; T 2 = 3-Ti ;P 3 = 3*4-^ P 1 ; T a = 3-4^-Ti .K 
1 - 4 1- ^ .1 p 4 = 4-^ Pi ; T 4 = 4 1 “^*Ti 
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.1 

.2 

.3 

.4 

.5 

.6 

.7 

.8 

.9 

.10 

.11 

.12 

.13 

.14 



1986 


ni’oio imwn 


Q 

= 72.5 

L 

.H 



sec 


P : 

= 0.64 

gr 

q 

.K 



cm 1 * 


P3 

- 1.1 

gr 

cm 3 

.A 


(2) x = 1 . 95 -10-2 A .3 .1? 

V = 0.511 10 e V .3 .18 

Rl = 5 n ; L = 0.0636 H .19 

Ir = 16 A ; R = 7.5 n .K .20 

Ic2 = 18 A ; C 2 = 4.77-10 -4 F I C i=6A ; Ci = 1.59■ 10“ 4 F .3 

(3) 0 (2) 0.8 (1) 0 .A 

h = 53.64 m .N .21 


OA = 0.1136 cm .A N 2 

^Aym n>n> .a v = 1.33 v .a B imisw .k 

E k = 6.63-10“ 15 J \ = 3.315 10" 24 A .N 

I = 0.14'Iq ; I = 0.21 Iq .A X = 6 cm 


Ti/ 2 = 4.3h .3 8700 ^ .A 1000 ^.3 T 1/2 = 2.5 sec .H .26 


V P\y n^pnoD l .3 v P\y n»5ipii33 e k .n 

•Y^fl 3VT3 >13 Pl> l!?p\uno 92.2% Plp\y> qlAD 

t = 32 days 

.P*ta> tnrn B mmi pp> tntn A mm 
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1986 


1 


npoDo - i pira 

» 

.mnoo v^v ‘wan 'ypvrt rano pino ninoo <p*n nswri .k 

pa on>0 nno ,osn nr>Kn moo kO mi ,4 sec inKP <iun hsikh .n 

a = — = | = 3 :ann W noon) :«on iniKn ran 

m 2 sec* 1 

mynn py tononP po 4 sec nnN^ n>yA~in nn>non hk kisoP no 
:Po yyioo ra W9 4 sec lono .ysioo ynp ra Wa iPko 

r ^ F 1 +F 2 = 0^ = 3 N 

jin nonO pot nsiKn rmo H>n nyonn mn ysioon ra^> onn 
:(inysioo nsiKii k^k h>ji>ok m»Kn m>K nm) .nynpn nsmnn 

- _ F _ 3 _ , c in 
a. — — a — 1.5 p 

m 2 sec z 


v 0 = 3 H- :tN n>n0nnnn unman pinn Wa ran on 

v t = v 0 +at = 3 + 1.5-4 = 9^ 

:*k n>rannnn mvnon ptn^ *j)an pvoo Wa ran ok 


v t = Vo + at = -3 + 1.5 -4 = 3 ^ 

pmo kPi ran pvoo K’no rnoiK hkt ,nnvn K>n ntvnon 

.n'nPnnnn nivnon 


000 no”pno nyunn n>nt>nnnn nivnon pool? osoo Wa ran ok 
(X vs ip Kipj) lonbntinn nivnon nn>n no .onnn 
nyunn no 0yi9 n pino .ra Wa kP >0 nynp n*iKoi nnmon 

,v 0 = 0 :*ioko .nsiKra nyun K*n 


v tv = v o + at = 0 + 1.5-4 = 6 


Vt X = V0 = 


3 


m 

sec 



v = v v x 2 + vy 2 = V6 2+ 3 2 = 6.71 — :K>n ntnpon mvnon 

tg(a) = — = f = 2 =* a = 63°26’ :Kin pvon 

v x 3 
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1986 


3-i2 1900 mmn>9 


np’330 - 2 1300 111*1*3 


linn .mnoin nynno pPn N*n n nynti ,^>9p ny9wnn yi A inn 
*ii*o nuo inro n**n pm n*n> '(’Qpn B inn A inn y*9> nvmnw 
lot yn*i N*n Ppiuon >ii*v/ mipi nyi nypn rnnpio nynnn .ppiuo 

.nuno 



7T 

2 



= 0.785 sec 


.N 


.n> a^an >^ip>v; mm nwwnnn >A£p -pa a ^nn jin n^joa 
itrnm n>DA>pt7 roain nspi aPn^as ion nuiANn fc> 


I. m * v 2 = ^ k • a 2 


V = 



g 0.1 = 0.2 


m 

sec 


.1 


JiWAjnra VAnn *no>v pin mna Ji^Jiiwon ojm>na jin nsda (l) 
mi vi + m 2 v 2 - (mj + m 2 )*U :n>oot>D 


jj __ mi ui + m 2 u 2 _ 7,5 0.2 + 7.5 0 _ ^ m 
mi + m 2 7.5 + 7.5 * sec 

T^P 1 15 kg V\y JihN nt?o nyiAn N>n JiWAAJinn ‘inN^ nyiAJin 
.o>ynpn oiDt? Nin ynprw >i>op£>N ^>opD i>^> tononv jji>aw 
>AO> n ^p* oa lunu ^pvuan >u>iu jmpAtt mns> nnwi >d) 

>Aiym ^ii^nn Kin pronn ,n!7Naw ^>y&n^ >t>N&iyn gai 
liwri uiing 7>ttn o>^yi9 on>iv;\y np>yn taN .nnoA Nin ^ 

(dn>A>n inn!? ) ji>a 
: n>A*iAN Pip>v» nsoa rmo’feuoMn jin (2) 

j M U 2 = i-K A 2 _ A = ^f u.yf o.l=0.05m 

111*30 .iPiy nynuon >iPn up noiom nynnn yin in Pw nynnn pr .a 
lor tn nnt onPw *j*opn ynpi mw moo *pyn on o* 9 nn nwo 
Ppoon *ii’o irnpiP mint in lyn* onuo ,pP .nnt trnPv nnnon 

.1019* ooi 


flp*33Q - 3 1300 1110*3 

.nniiN *Pip»w mtyn nmmnn >i9P A nvrnn nn*no ok n^oi .h 

.r nnnn ovn Kin A nupm nrrnn nnn 

E a = E s => mg • r = ^ • mv 2 
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1986 


3 |hn>9 


v = = ^/2 T 10 : 0 72 =2^ 

:ymn pin jmm nmuinn >nnn nnmon hk ksoi 

mi'Vi + m 2 *v 2 = mi’Ui + m 2 *u 2 

mrvi + m 2 v 2 = (mi + m 2 )*U :^w»nn mpm (l) 

mrvi + m 2 *v 2 _ 0.06-2 + 0.02 0 . <- n\_ 

mi + m 2 0.06 + 0.02 * sec 

:K>n yinn jikiiv& pivn nnpttn (2) 

0.06■2 + 0.02*0 = 0.06* Ui + 0.02*u 2 

(1) 6 = 3 *ui + u 2 

:K’n Ji>oi>pn mnutn niQ>v jikiivo 

ui - u 2 = v 2 - vi => ui - u 2 - 0 - 2 

(2) 2 = u 2 - U! 

ui = l— ; u 2 = 3 — :K*m niKiivan >jwd 

1 sec 1 z sec 

nyunn ]iim oo’vm onnsn >i\y p^i ni>nvn nvn>n&n >niy 

.mpon 

/nsm n>!3 fcn Kin yinn nnp»:i 



:nminnn >i«P ook n>nv iwo , Y -n yinn nia>v> 
0 = m-ui'sin(a) - m*u 2 *sin(/?) 

:X -n vsi yinn 

m*vi = mi*cos(a) + m 2 *cos(/?) 

j-mrvi 2 = i-mrui 2 .+ i*m 2 *u 2 2 : n>oi>pn numnn 

ui, u 2 , /? : o’&b>yi rwftvn hiking vP\y 


.n 
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1986 


5-i 4 1300 nunn>3 


- 4 *>ae» pin>a 

>tnp’u>o i>iNn n>>oan p arran iw’a’ nn’na jin Naoi .n 

rmpiai aaaa n^N’sioiQ nuiwn nii^yn rmpia .nuaiK 

.aaPa n’oi>p rpiaiNn niwinnn 

hmax 2 m Vmax 

v max — \/2 ' g ' hmax = ' 10 ‘0.2 ~ 2 

npm 'jv nviwi yaam vdik p>aa anan ksv riNt-n nia>non oy 

.n’paiN 

:n>\yain na>3i >nn o\u y -n am nyiiiin >o Py yapi nyunn pt 

u 1 f2 . /2-0.8 „ , 

H "2‘ gt =* 1 = \1T = \~1 o“ =0 - 4sec 

.ma’no mw nyuna x -n am crrpnn <inn ntn pta (l) 
rnpawn npnrn jin nn>N nvi’non N>n ma>non 
X = v x t = 2-0.4 = 0.8 ra 


:k>d ypapa nynan yAaa Y p»aa nia>r>on 

v Y = g-t = 100.4 = 4 — 
sec 

:K>n rpipwn immon ( 2 ) 

V = V V X 2 + Vy 2 = y/2 2 + 4 2 = 4.47 — 

sec 

:>p91ND pfV1)0^ K!70n f)N NSKH .n 

x = v x t = v/2g-hmax->/^ ^ v' 4 ■ H ■ h n ,ax 

idid toi oipo p!n g "tiiDn rcrotin >Pji u>k tPn>pw *wnn 
h = 0.2 m mm h rann n>n> 


np>Mt) - s *i9oo injva 






B 




m B g 


:on m>n *> oPvi9n mnran .n 

Na 

| --^f 2 

A 

mXg + N b 
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1986 


5 *1300 ynn’G 


*pa>nn na ni>»> yi ‘lunw pirata .B <pAn ay roman aatrna i>mi] 

,a>A*in pvaa mman ikw .naKOW ayiD 
Air .vay ayian f 2 *ria>nn na nyawna nun m>>a> Kin dA yi A ^un 
pai naiAni naiy 9 mnia Air Kin o’ann >iw ay ayian f 2 mman 

.oiivaa d>aiam da*ma d’liw 
.naKOw Kin f i naunn dy iiamn na ,ni>d> yi A ^vao 
Ka nr ,i>ay B ^un iiiKynmo yaiin <pm na ayia A <yun ay 
.d’iw dn ,u»iaav; owan mpoa ,>a dK !B <pAn aw m B g apwon 
dK) .B <iiAn ay A <pAn a>yanw n b naa nann na Kin ayian nan 
. (<yun apwoa mw mn Ka »an*>iin nan Y iiraa naiKn nmn 


SF y = 0 
Nb - m B g = 0 
N b = m B g 


SF X = ma B 
F - f 2 = m B a B 
F - /i 2 N B = m B a B 
F - ^ 2 m B g = m B -a B 


:B «iua a>nm .a 


F 

a B = - 


fi2 ■ m B g 
m B 


50 - 0 . 3-5 10 _ m 
5 / sec 2 


SF y = 0 

N a - m A g - N B = 0 
N a = m A g + m B g 


:A °| 1 A 

SF X = m-a A 

f 2 - fi = m A a A 

m ' m B g - /xrN A = m A a A 

/i 2 m B g - m i m A + m B ) = m A a A 


_ _ /i2'm B g-^i. (m A + m B )g 
aA ~ m B 

0 . 3 ‘ 510 - 0 . 1(5 + 5)10 t m 

a A = - p-- 1 —2 

5 sec " 1 

:mn A yx 1 ? wpi myb B <iun tyv >t?n>n pm&n .x 

X A b = Li - L 2 = 1 - 0.25 = 0.75 m 


: rosin Jin vnan n>n o> 9 nn rotm>n nswnn 

n i /-in 

3 AB -aB~aA-/-l-6 —2 

sec^ 

:nnwtt> ronnfini nswr) row n>n nyunn 


X AB = | a AB t 2 =» t 


75 


= 0.5 sec 
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1986 


7-16 *i£)Wo Jvunn>A 


- 6 *iatio inn»a 

IQ oQyon nay (C 2 ) am!? (CO iDQnopPNn mma .k 
. ynp inw Q >PPan lyoon Pin nmP nonnopPKn 

,(o>iw d’nnon >a) PnpQa *m>n Kin map nia>nn\u inna 

.o’Pii'pn ono Kin Pipwn Pn’pn 

C = ^ = ^jjg = 5.55 10 12 F :Kin lit) Pv> Pll>p 

rep Q = nnN Q => Ci- Vj = (Ci + C 2 ) V 2 

c, = C 2 = S.5S 10-» 1S00 600 6M = 3.7 10"* F 

Q = c 2 v 2 = 5.55 10 12 -600 = 3.33 10 9 c :Kinimn Py iyoon .a 

:Kin *iDonopPKn Py ivoon 

Q = Ci V 2 = 3.7-10" 12 -600 = 2.2210 9 C 

.ynp i>ny >PPan lyoan 


M9 1 ? Q = nnn Q 


Ci-Vx = (Ci + C 2 + C 3 )V 2 


„ _ Ci • (Vl- v 3 ) - C 2 -V 3 
C3 -Vs- 

r = 3.7-10 12 (1500 -300) - 5.55-10 12 -300 _ 12 

3 300 1U 11 


bmyn - 7 *1300 ^i*in*3 

noanaoKn .taym cnm n^ 7 Kin vmin tntn »k nnp&n 

liioo p qi i!? ntiin& w ™ it»Ki oman inn 1 ? nm nmntt 

:o»w >9 >m Kin cmn o>m tJHMnv 

I = 2-2.75 = 5.5 A 


>i\y ^\y K>n 'ixym n^ipiwn (>ooan ™n kW n^wnn nmiimn 
o>™ >3\y^7 mca nnina ont>v !?ipvm ^opoi ominon pnxi 

Rt = r + ^A + r = 2 - 5R 
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1986 


8-17 3aoio nuvui’a 


:K>n 3iDon 3o nnon jikiioo 

t = I (R t + r) = 5.5- (2.5• R + 1) 

o»3ii»’pn omin >io ,>333n tnvn Kin Train tnrn ’3 nnp»3 
53 .>o>3on *rn3 3>3pQ3 33ino an3o 3ip\um non on3ino 

.>y>3*in *rn3 mol smitin noi3on 

2R R 5 

R t = 2R - R + R = j-R :K>n n3ipon n>ns>nn ■nniinnn 

:K»n 3iyan 3o nnon jikiioq 

e = I- (R t + r) = 8- (| R + 1) 

5.5- (2.5 R + l) = 8- (|-R + l) :kuoi niKiwon >noo 

R = 6 n :1K301 

€ = 8 (|-6 + 1) = 88 V 


.313)03 »333n tmn hk *mo noonaoKn >i 3 ii>k> 3 
3ipom ,3103 ominon ami noi3\u 3o K>n n3ipon nuiinnn 

:>y»33n 3113 3>3p»3 33ino on3o 

_ _ 3R • R _ 3 D 3, 

Rt = 3R^R = 4 R = 4' 6 = 4 ' 5n 

C. 88 

I = n —-— = . c , i = 16 A :Kin ontn 

Rt + r 4.5 + 1 


.A 


bnvm - 8 naon )nn»a 


R iuh txxn iiono iMtiwin umAinn 'pyv *?xm tonta 

e r 

I = :*on Mwan owi 

'pv paonn'Nin ^awi !?2iA»n pDt>nn 
:iMwrm nrmimn 

p = 11 R = (r^?)’ R 



p nn*pr>9fi jik iiw> ins pDonn t\h kisq! 7 ns 

ovwv R in» *on n^M\yn n ,oqk> wnmiVi R nimntfi 

.p ~n 
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1986 


9-18 naon nurupa 



a ornaiu 


. R = r :p!?1 R = 0.5- (R+r) :iKaD 

.n’P’Pv noon nmin dKn pnaP u>Py oin>oao into pi-raP na 
noyio nnKP ,(>ai>n Kin maon) papa nnon fiK nw p owl? 

:mtAiP pioo mao 

_ e 2 - [(R+r) - 2 R] _ e 2 Ir - R] 

(R+r) 3 (R+r) 3 

.tno’ODQ int pPi (- 1 ) K>n naian n*itAi 

nno noiu>nn jiminnn noKao K’n aio>nn yo niponno *p 
uPo nnpna .’Pn’oaa Kin ownn iin paonn n>ooan nminnP 

.2 n -P ninoon *tAin ok ins!? pia 


P = I 2 R = fg^p) R :paonP >io>aa Panto .a 

nminn oam .P Po *py PaP maion >no vw *p *vn»n >io>a int 

: paonn iniK riK ninun R’ noon 

= f_t_f . 4 _ _ K _ = ± 

\R’+2 J K U + 2J * (R’ + 2) 2 36 

36• R’ =4 (R’ + 2) 2 => R'=4Sl;lfi 

.paonn iniK pk oPia 1 o Po *taj da 4 fi Po *pyp i»m 


baiyn - 9 *iaoa }nn>a 


nan »a ipPamo nyuna yi >oiak> mop -piKoa oiain >Pnon poa 

.imma^ »a*i Jon *piKa >ta*an 



D o o 

G O 


Km ran pmi ra>a> Kin unman pm 
own oayoa >n*!? pa’ 7 >^ .noa^ 
>pna Kin >va*an rmm pmiy pa 


.K 


.n 
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1986 


10 -i 9 1300 nunn>3 


E k 


2 m ' v 


:o’iion9n Pw noon mono on P:> cmp nhoj 




10 6 • 1.6-10~ 19 . 
1.67-10 27 


1.38-10 7 


m 

sec 


.A 




pioND ,Nin >oiAon ntwn 71 m PiPoon 
nnnP mw nN>mn nnn .Papoo pPn 
>nv Pv topiwn >3 PApnn Pw nntton 
.nnwnnn noimo iivmn 

10 cm \ 


R = -•—= 0.2 m :iN3n 

sin(30 u ) 1 


W 

:k>h ninDft iuowd 


v 2 

SFr = m-a R = m-g- 

y2 


B = 


m • v 
q-R 


1.67-10~ 27 -1,38 -10 7 
1.6-10~ 19 0.2 


= 0.72 T 


bnwn - io *1900 inn»9 


ntiPKn onP>t>:i .nPawp wmnon tin »mpy piNi otip p>ato 
v> n>MP>t>n 71m ,>oiad mw noiP’ot psu otin PPai .dpi dpi* 
.’oiAio pow opt ppiy »ojao iffli 7110 N^m Nim» PPapw pt P>Pt> 
m>wP da pPi nPv ’own mvn ’ovjP opia nniP>op torn >ipw 
npvm .o.n.d m>s>P opia m >u>\u .ptn P>Pon ppt ’oiAKin po\wn 

.ptn POto 

:Hin ,t i»Ap Pap ,11’iiP’on Pw >oiAnn ntv/n 

B = ^(r) I = 12 - 5610 ‘ 7 - 6000 (rTT) =T?T 

:nid ptn P’Pon ppt ,t pap Pdp poiADn pown 
* B = N -b-S = 25-(^) ■* 0.02 2 = 


:ptn >qP pov/n Pw rmAin Nin wtn .q.k.pd 


= _^b = _ $B - = 

dt B 


(L ^)' 


= -7.1 10 4 


l \ \ _ 7.1-10” 4 

It + li (t + l) 2 
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1986 


11-110 3at>B imnrpa 


O’lOIDB liniK ON .NlfW DA3 733 >yi*lM .B.N.37 >1D>3 1l73>p 
:«73>piu bo>33 uni 3n« 2 sec 30 n7 .b.n.33 


_ 7.110' 4 
6 (2 + l ) 2 


7.8910 s V 


6 7.89 10 6 

R 5 


I.S 8 IO- 5 A 


m ’oiab ntiy 7>nP 7 nbvb kid iioP>o 3 3^m< ’oiion mwn pt>3 .3 
p 7 ,Nin >cmnn mwn >u»\y pva .ppi 77m 03m >3 vPrm 7pm 
>o»w yn>37 7100 pirn 330 mv/ion >vmon nmn ,7 nbv 7 pb>b 
7 > 7 t>n 7 w *003 03m 73 ow 7 .vbP pKO\ya mow ami ^own 

.E -7 D -B 0311 p7fi 


rmia *pa - 11 naoo yaws 


m>p <\\x bv np>»D - 

N 



F = mg- [sin(a) + /zcos(a)] 


SF y - 0 :Y *i>3 J1VM .K 
N - mg cos(a) = 0 
N - mg • cos (a) 

:nm> *pa*nn ro ,)R5to 

f = //• N = /rmgcos(a) 

nynp im>n»n x jw» 

tnpV m o> p!7l 

.ODNt> mw roman 

SF X = o 

F - mgsin(a) - f = 0 


F = 5• 10• Esin(37°) +0.5 cos(37°)] = 50N 


vsr *)rv >rP a”h tnpwn ynp pnioi *mv;> omnv na 



h = 


[50 - 0.5• 5* 10 cos(37 0 )] 0,1 
50 


= 0.06 m = 6 cm 


.a 
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1986 


12-111 *iaoo rmrui’Q 


.psivii pirn aamonP P>nnta n>n imn .a 
aaiy iP\y nPiyan ip >a 10 cm Pv> naiAa Points F nan P\u oimon 
*Tia>nn ns Po Nin sniumu nwn oamnn aiasn tsao -pa pins 

Own iivai anan im saioon 


n>\yp *)ii bv np’330 - m»na ’pia pbNiii- 12 -iaoo }nn»a 


2 T 



Mg 


T2HD 01Q2 ^X 1 ? 0>0i01D1 MUM 0>vnil 

SF = M*a 

M g - 2 T = Ma 
SM = Ia 

2TR = la = jMR 2 a 

o»pnn np^nn att ^ia^a intw 

:iK^yoi a = a*R nvpn 

T M-a 
4 

:»iAW*nn mow&n 


Mg 


9 Ma 
Z 4 


Ma 


a = - 6.67 


m 

sec 2 


.K 


T _ M-a _ 5*M 
1 4 3 

rmpia .mxmh >!7i p>v jnm nwmn unman riK ksoj .a 
mxmh N>n n^nnnn rrnpm m^kwom k >u n>vuMn 

:nn>o nu-oni ^nnn tyia n>to>p 

Mgh = i-M'V 2 + I'l-u 2 


: I = |'M R 2 ; v = wR :a>yi 
M g h = j-M (wR) 2 + i-(i'M R 2 ) w 2 = | M w 2 R 2 
/4-g-h 

W “ V 3 R 2 

anK yAaP i>Pn Pyia KP ,ani>s naioin nnpiP y>A 0 anan awns .a 
aainomP o>y>bo Nin nm>m manna iP vw invan Pin ,oioid 
nia>nnn nn asiyn onaiaP oaiAi oian iivaa P’PAn Py oaPna omm 
.(i»-v 10a) nPyo P’PAn nPiy na>syn ns om .tiwmn 


-153- 



1986 


i5-i 12 imnn>9 


oioioo bm Kim I = M R 2 :Hin bibn b>b* bo “muon oioio .n 
nni> bm *|i> bo 7onnn oiomo bn;> .Kbon b>bin bo *fonnn 
miMio nooo ion) nm> l?m ibo nii’on nmno >mob uiminn 
mnn Kbnn b>bin bo nwmn nnm»n ,pb .(n>np nmno m>ob 

.inv mop 

nnnmn nn bnpi nnmKn mo>o bo nnonn >iomn hk nnn ok 
w = :K>n i nKsinn .moonon 


o^n o^twn imn - nvtn >p-i9 - 15 -iao& pwfl 

. a 2 -i Ai o>ym onio inn >noo no byn mm* Kin mom .k 

:nonwi nmnm mm*n bo innn noo yn mopn msnnn jikiioo 

Ai * Vi = A 2 * v 2 




.nnv nbm in nonrn nmna rniv ns -fjin nooo bnn 
:*im> pp ^nbn vk mm nbm bnin nmnno bnn >brm pin >ab 


Pi 

pg 


vj_ 

2g 


+ y i = + 

P'g 


2 

Vo 

+ 

2g 


y2 


on’ o> pbi ‘ynnn ’noo onn o>m y 2 -1 yi o>tmno d>AKn ok 
. nvwioft jik Kisnb pn o’snbn no fttnoa nn ,vvp nvn’nnn 


Ai -vi - a 2 v 2 :iiiD>mn nKiionn onmn .n 

71 *Di 2 _ 7 r D 2 2 _ v vi _ d 2 2 _ o.i 2 _ l 

4 -V, 4 v 2 => V2 - D 2 - 0i2 2 - 4 

:bonb . M.K.s. -b nnnvn hk mnyi 
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1986 


16-115 nDoo numra 


N 

cm 2 


N _ . , 1rt5 N 

1A Zi 2 “ 1.6*10 2 

10 4 m 2 mr 


Pi ~ 16 —o — 16 —o — i.u xu —O 

1 in 4 m-i 


:g oisosi omtn d>nn>n imm nnnt> pin 


>i - P 2 _ v 2 - Vi 2 _ V2 2 (1 16 } _ 15 2 

p 2 2 


32 V2 


v 2 


v 1 


15/9 


32 • (Pi - P 2 ) _ ^ 32 * (1.6 • 10 5 - 1.2 * 10 5 ) 


15 10 3 


9.24 


m 

sec 


Q = A 2 v 2 = 


TT'O.l 


9.24 = 0.0725 


m° 

sec 


= 72.5 


sec 


:K>n np>at?n 


o»wm o»i*un flint - nvm »pia ydnv -16 *iaon inn’Q 

.nrmo prim PpooP { |un ppv o rmvy n9>3n pin >9 Py .n 

p-s-h = p 2 S ~ h => p - ^ p 2 - g^ -0 - 8 = °- 64 ““3 

:Kin wommn ^nPn >P>Pam «tun hwdd > 19 P .n 


Pft = Pi + P 2 = pi g'hi + p2 g h2 = g p (pi hi + p 2 -h2> 


P h = 1000-(1.4- 80+0.8 -60) = 160,000 

p 0 = 10 -?4 = 1 • 10 6 :Nin >iv*»nn *i>iNn '{nP 

cm z cm+ 

:n>no >PP3n '{nPn hk "man *10011011 
p = Po + Ph = 1 10 6 + 1 . 6 - 10 5 = 1.16 10 e ^¥ = 11.6 ^4 

u n cm z cm 2 

Ppoo 9011 >P>PAn < tun nt>»n map 


G = p -V g= 0.64- 10 4 -50 1000 = 3.2-10 s dyne 

p = p. = 3 - 2 '^ s = 8000 :Pmn >19 Py pPnno nt Ppoo 

Si 4 10 4 cm z 
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1986 


i9-i 16 natm imrm>a 


:nKm nooii&n 

P = 1.1610 e ^ + 8000 ^ = 1.168-10®^ = 11.68^2 
cm 2 cm 2 cm 2 cm 2 

.nnniy !7tun 'ypvtb <\xn <jun ^pv/a nwi na>sn pin >a by .a 

.p 3 -a °iun nia>a:a ak )»t?i 

P3;Va = prVi + P 2 ‘V 2 

<inn bpwa nrra«i bnin bpvm 


pnnnn brm in^na hs&j ,v-a pw ina^ nxw ^nniv pi>Do 


v v 

V 3 = V ; V 2 = £ ; W t = J 


:bnpj ,)i>byn uiwiai 


„ _ Pi + P 2 _ 1.4 + 0.8 
P3 2 2 


1.1 


gr 

cm 3 


:)HD)D 


ent - fn>na >pia iibN\y - 19 iao» }njra 


TAJfi bv o’JMiin imyn oiwi iin Vd cmp nwq^ 

:’W£>inn 


rtwyon bv nbtpvn naayn nm b>b on bv rorjyn hn nhoj 


x 


7 _ V L _ 41.2 
Zl ~1 - 2~ 


= 20.6 n 


z = 


V 

I 


= ~ = 25 n 




:Kin o>iA>nni niisyn i>n n\ypn 


Z L = VRl 2 + X L 2 Z = V7r”+ Rl) 2 + Xl 2 

Rl 2 + X L 2 = Z L 2 (R + R l ) 2 + X L 2 = Z 2 


:ymm nbw 


:o»niit> nnai 

R 2 + 2 • R • R l + R l 2 + xj = Z 2 
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1986 


20->i9 naoo tmrui»9 


R 2 + 2 ■ R ■ R l + Zi = Z 2 


!w pnia vow! 


Rl = 


Z 2 - Z L 2 - R 2 
2 R 


25 2 - 20.6 2 - 10 2 
2 -10 


5 n 


nnovn r>N 


X L = wL = 2-ir f L = \/z, 2 - R L 2 

L = = ^-^W20.6 2 - 5 2 = 0.0636 H 

2 "Iff 2 "If 60 


oir - m*ni »p*ia pbN\y - 20 *iaoo inn>a 


i = X = 120 = 12 A 

1 x L 10 lz A 

I’ = |-I = |-12 = 20 A 


:Nin tala tnit p cntn 
Vta o-itn *in>n oy 


>^7>Dp)o PAyoa topoa oitm -tm o*un i>a | 'jv ysno vmsin ti”p 

r 2 = i R 2 + i L 2 =* i R = yjv 2 - i L 2 = j20 2 -u 2 = 16 a : p^i 


V 190 

Z L = p = = 6 o :K>n toto ^t?n bv n^ipvn niDyn 



.K 
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20 *1900 ir)JV 9 


I” = jI = jl 2 = 6A :nid PPan oatn ,Pap o> ooaa 

’no nio”p pPi it t>o y9io 0*190 o> bapa oorm PPoa oatn j>a 

:nvno 9 K 


(1) I” = I L - I c => Ic = II - I" = 12 - 6 = 6 A 

(2) I” = Ic - II => I c = II + I” = 12 + 6 = 18 A 


:nwi 19 YT aaiyn mini Inpn Pia*p pa aopn 


X c = 

Ci = 
Ci = 


1 _ v 

co • C Ic 


2 •^•50*120 
18 

2-7T-50-120 


= 1.59*10 _4 C 
= 4.77 ■ 10“ 4 C 


Ic 

wV 


X C 


■_1_ 

X L 


tniA pbi tntni nnan in ^ bv tenon \y> uno \y> n\yKD 

.mk Kin paonn 


1 — 

-► 

V L 

/ 7T \ 



cos((p) ~ cos 1 2 1 


Ir 



:^npoi *taii Wra nv>Ko 
cos(p) = I? = ~ = 0.8 


Ic 


vaion vnon :!?npjoi Vipi bPo 

.mk Kin pat?nn qua p!n | Kin 
v 


.a 
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22-121 loco nmin>9 


o>bim *iind min - m>na ’pa iibxw - 21 lawo jnn’a 


iw>ni mv> n^v pnno mr . x !moni pyn i>n ptno? K*ipj 
ptoiyn iiKSOi nn H Kin pyn nan ok .ivona asotttn 


(H x h) = tg(30°) 

(H X h) = tg(4S°) 

H - h _ tg(30°) 200 - h 

H + h tg(45°) 200 + h 


,o>on 09 nntio H 'rv 
:VapJ 30° rown n*ww *po 

:Pnpj 45° pmyn n»mo *po 
:bapi DNiwon naiwo npilinn 
= 0.577 => h = 53.64 m 


,H 



o’bini *imn n*nn - m>na »pia - 22 *iao» pn’a 

nmKnn v' ona onip imo K>n no>py Ant? nmKunn mion .k 
K in uasy Ant?nv> maiyno nyau mian niK onn v?> p^i nm 

.nip 


:>Pdik Ant? 


:niK Ant? 






1986 


22 nao d imn 


irniQn 'm in nann ,nrt nr omiMB cunt? >>v o>ov ^ 
simMxin nn>n\y imipn oa nonin nmNiin msui ,nmKnnn 
nvnpn pn ovny nsivn nm nmann .onnon nnn 'iv mn 

nm nmKnn ^\y nnmwo 


AX tikh 503 in pnnan in ,nm> n* Anon ynpv t?n:> 

:nnonn nt> nan ,nm> 

AX = XLN* 

D>npn na -ns> ,njiv >mn Anon ynp >*n ain\y N* ,pv 

nnv !?i*ta anon pnnanv n^pomn 

A 


OA = V AXi 2 + AX 2 


ax 2 


OA = V~(X'LN* ) 2 + (XLN*) 2 


O* * 

AX, 


n 


OA = XL'V(N*) 2 + (N*) 2 


:— - 1 * Anon ynp im>n>n jin mya 


Nx =3 1000 ~ = 1000 = 10 5 - ; 

cm 10 2 m ™ 


m 


N 2 = 1500 — = 1.5 ■ 10 s - 
cm m 


OA = 6300 * IQ' 10 -i • v / (10 5 ) 2 + (1.5 • 10 5 ) 2 - 0.1136 cm 
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1986 


24-1 23 "lOW jiwnn >9 


tpyrm a - mma >pna - 23 iao» irwa 


E( 7 ooo) - h* v - 

T7 -U ~ h 'C 

k (4000 ) - ft-V - -y- 


:Nin nKmn niNn Po n>A*UNn oinn 


6.6310 34 -310 8 . 
7000 10- 10 

6.63 -10~ 34 •3■10 s . 
4000 10" 10 


: 2.84-10" 19 J = 1.77 eV 
4.97'10“ 19 J = 3.1 eV 


1.77 eV < E < 3.1 eV Po oinnn Nin nN*u hn Do poia Dd 

p*i® moiN uni , 3.1 eV Do i\yp numN fipya N’n a maiao .n 
vinoD Did’ nNiin -nun oinna n’Po’ODon n’AUNn oy jioian 
.no mop nnmN ay on ooioian inv .oonopPN moo 

iik D\y poia Dd\w 13 ,1.77 eV Dv> nop n’AmN nDya N>n B maiao 

.oonopDN moo *nnoP Did’ nxm 
.B maiaoi oonwnP ■p*m> N’n rnpoon 

oy iioian ,1.77 eV Po nop n’ADiN nDya B nnaiaun mno on .3 
Nin m yiAaP Did>w nNmn niNn oinnn imo nnmn nnmNn 
nuniN oy oonopPN *nno> m jioia .3.1 eV Po n>oiN oy poia 

:Po n’oi’p 

E k = h-v - B = 3.1 - 1.77 = 1.33 eV 


.1.33 V Po nno Nin omn nnono id 


mnp np’yn) nNmn niNn jo onsp Pa »3*iin o» mown *iind .a 
* p ,(nyn pnt> o’Dnpo in o’atnwo iiniN nPPAao nPwo nnoPiN 
n»AHN oy ooioia nnaiaon iyAa> monio imyn noon nnoPo 

.pAyoa onr n’n’i nni’ nDm 


n» 3 Tfio fip’o’o - m»ro »pia iibNV - 24 *1000 ivuva 

A = — = 6 l 3 , 1( l 34 = 3.315-10 34 m = 3.315 10 24 A .N 

mv 0.4-5 


«nan> mwi inop^nn tw nmiKti .twiian *iiKm> pita vdiwo .1 
E k = = h-c-- y] rooioian Diu n’AUNn 


Ek - 


6.63- 


10- 

10 


34 . 3 . 

-10 


10 8 


10.06 


1 

0.05 


6.6310 15 J 
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29-1 28,27 *1300 Olintl’S 


nobiyn iibN\y - 27 *iaoa jnjva 




oiko mono pa oopn onioo ’k <pAa 
7o (e k ) movpn nnoiKni (v) yuan 
.*1*100007) inop^Nfi 
Ek = h-v - B :Dfi 01 in »3 7y 

. y 0 K»n X -n *i>3 oy *Tio’nn n*np3 
.h kid yia>on 

no»ayn noo i»a oopn ok mo ’a ^oao 
.( l) 7Ayoa main oitm (V) 
ayo7 o>ywo ,nuKn noo pavn nnoa 
ok n7>*tAo k 7 noon o7*rAn in noio 
ononnoon ooioop7Kn 7a >a oot-n 
.own *0*7 QiJOAO 
noo K*ipm noo o»p >7>7o nooa 
.7Ayoa odk o*n-7 onin (V 0 ) no>ay 


nob^n )ibN\y - 28 -iaoo inn>2 



7o 7i>yn nooo7 p>An oy 
o>oopn o>iKn oyia 
non- >a *io> nia’ooo 
.09K K>n p7o nyoan 
maiai-n 7 k ookoo *iayoa 
n>mno *p *iiKn oaoa 
noii-no n7m ooKa 
.n>aiatn 


nobvn - 29 *1900 jnn’9 


i 



V 0 V 


ooi7k onnyo 'pn-pioa >iooa 
.oiom nooa Kiioin ia *po ooioop7K 
k 7 o>noop7Kn 7o nuoiKno ioi- 7a 
.n7iy ootn un >oiok oio>y7 np>at>o 
n>A0iK7 ooun (v 0 ) o’ioo nnoa 
iAn >oioK 7o n’AoiKn ooo7 nomoon 
ok ooio ’oainn ynop7Km oio>y 7n 
k 7 nr iioop7K .oyyn i7o n’AOiKn 
• lOp OOm p7l 0-T13K7 y»Ao 
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31-130 *1300 jinnn>9 


rvcbm - 30 noon ynsvs 



r pnnon JiKiJDin nmpa by bnnoj 
.r iwtio pKn im OIDD 
by ny’aoon (M’) >pNn im bo noon 
nni> nnp nnso^n noon K>n m noon 
:a>ni pnn mob 

M’ = p*V’ = p'j’7rr 3 


P 



:K>n >pHti nrrn mam 


M’ = 


M 

r- R3 


:K>n M bo o>mun M’ noon pb 




:mmn nn bo Mom <pan im noon nbn mg *|i* bo ibpoo 

_ G*M m 
mg |^2 


:r “b “pin R ovnm M 1 -b nnam M noon >pNn nnn 7 m 


G ■ M■ _o 'm _. 
G-M'-m* R 3 G M 


R 2 m R mg R 


mg’ = mg - 


6400 - 500 


6400 


= 0.922 ■ mg 


.^nnn nun oa by ibpooo 92.2% bipo> <jun 


nnbwi pl?N\y - 31 naoo p-m’9 

:p iikd Pw >Pin i>qin py jivnyon rnDQin 
-yoo Py muii raw o>p*to >iwti in mon jmnNnnn ny9in .1 
.ons im >09 on>iai -join >»m Pw nimNnn tninn 

pin >03 Pw n9>py n>i3ft mun raw pioi n9>pyn ny9in .2 

.any ‘iwin >09 on>iai 
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34 -1 33,32,31 ^900 HUnft’9 


:p niKn t?o >p>ptmn pdik t?y nvnyon niysnn 
.pnopPK oy jpooPh moAMin poia oaiho no poaoip opoK .1 
ny>A9 n> Py jonoo jnop^H Tinnoo n noptwioisn op9Kn .2 

.TO 11019 


nobvyn iibN\y - 32 iat>» piiva 


: >3 0 ”n iv^no >ior 3 inyii onm m^ssri pa ynnP ns 

(DM 

t = 3-24 = 72 day :Hin pvn pV 


nab^n yibav - 33 ”iaoa )m»a 


R 3 R 

R t = R + y = ~ 2 ~ :s ’ !in ‘ l ' ln nanv >aaP taym ninpwn nmmnn 


Ia = 


X = 2 V 
R T 3 R 


r _ Ia _ y_ 

Ib 2 3 R 


:Nin P-xym >t>P5n emn Nirro A mm tntn 


:Nin A -a tnt-no nmnia nidw B mm u «n 


nlmpiun imAjnnn n>nn (pniP main N>n) c mnn nanw -iriK‘j 
Rt = R + R = 2R rPAym 


Ia ,b 2 R 


:nnv winn wo u wv» mo Kin PAynn 


(j*^) (1'^) -o pp mm A mm :ko mpoon 

(I r) ^ (3 r) ^ ^ mvn B ^* 11^2 


nobvn )ihm - 34 ]n»s 


r»K m Poo nmpon >ao pnv urnpi in jig a nmpi pno ampin 
.>oPon nipon p oPin dn rPKn nmpu n>n>o no too *p ,m 






1987 


np>tt& - nn;an mmi iftiw 


1987 jimv 5 -i 4-b nn>a urni 

np i iDn - a jrtn 

.1-5 jiTmum mnn wiw nutf? “pD 

.1 

p »psw np n^v *)rm ,ypnp> >ve 7.2 m naoa ruioni 400 gr vioe*> ,nvo 

.0.01 s ivoa v>v >yian , 1000N 
*nne ton .uih yp-jpn 5y *toiv ,npnin rmpjo 30.5 m >p£n* pmm 

p’san nwn nv vna .nmn jin-»p* \ri> 
mmpi 5) nnan 'iv nN>y>n y»n»nD >no .n 

nmn man tin uh>ji> p>at>’vy na ,yin nna^ ins nvnp nswn ipn p 

(Jimpi 4) jypip} t?yo 1.2 m 

n>n n!? P>n ypnpa yjia inin n>n npnm jrnpin >paw pmo mwa a 
mropi 3) »um ju» >y .tni p>apo 

.2 

F »paw np >i» ^y >paw novo >jd ^y , m npo 5va <ytj -™j o»ip>) imw 
.Ilia TiinMuion nwjwin i^apnn D»io>jn imua ,no>p ncoo nuivon 


FIN) 



mmpj 4> !<))in jipo *n» n 

mvnpj 3) rnDvnn i>a> u>a ita>nn oipo mo .a 

. m «>n in inuo^ *\m «ju o>pmo onpn ion >ai 5y a 
7’jn np^nn >)«> }y mmn >ou>i jin ooiw onnn 
npji nn -wimn ,<ni la IPvn o>i£nnaiy iun tin unan»> pnyn 
.ina'vn taon .i>>y 5y£»on , F »pawn maa ,p-rnn ion , a nawiin 

umipj 5) 
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1987 


npma - t\nxn n m>m 


oc nna’v jpiw imo ^y nna m iuddv *\m 
. }JL nm imon yan u>a i , o>nn oipn 
.ca’win n*o> <inn }y F yiap >pom no o>>>yoo 
navoa inn jin linn* vmn , Fmin ,>l 7 n>j>»n man J?in mo .« 

nmon 

mmp 3 7j paj ?no F nia o»p i>an dnd 
r£y»a inn yi nav nswnn !?in ina , F = 3 Fmin o»pna iwnd .a 

ovmpj 3) r)man 

it>N .yman rm> onun £ pmn onoa pia laiy nun , r a i>yu >Nma i 

(imipj 2) nt rn 71120 F man lay rrnav 

nown no >y ntnva jinvnn nvnna yj iain»n 0.8 Kg wpoy; in A 

Jinn n» 3 \y Nin nynnn in nan im .p^n >pdin 
. 1 J N>n Jiaivnn n»tan mnwn 

: avn 

(jirnpj 3) .inn n>:?n>npBn inn>nn jtn .h 
(jmipj 3i .nmainn nvuna vapn yup jin .a 
(Jimpj 3> .mum junva jin a 
inn >v nn?j>pn n>nwi nn*> 5pvynn->r>>o impan pmo m>*a .1 
(nmpj 3) uimvaa nmxn miwsjniQn n>nw* 


R itnmv ,>jvo*t rp^-aaia *?v vjoa v 0 mtfmnn mvnaa o>n!?vya .5 

.(m>3oiD\?N )>h >ji>D*m na^n-aaia!?) M ijidoi 

. 0.25 v 0 inn>nn ro^n-aaia av maa 3R pmo> ynn >>\?n*o 
r!»v>n *yv v 0 ntf»vn nwna >n» .n 
Q rmpJ 4) .(M 1 R outturn G nmunmn yiap irnva v 0 jin Noaj 
.pnj pain nan> yn>v >ia >nn m!?>vn in»a m>n> *t>*u no .a 

frmpj 5 ).(R JiiysoNa inawn x\?a) ?aaon >» 5>ya m nan ^no 

ym>n> mnv>!? >*ra ^n?n in»w^ nwmn, ,T»>*an>Bn nrpnan »nn .1 

cnvnp* 3) pjvmn na^n-aaian 



-166- 



1987 


mfrpn - siruan ybHv 


nrrtiun xfmm - 'i inn 

.6 - 13 j\Xmm nnnum vmn *?u nutf? Ym 

.Ywn-"inp jin naawn ,Wn imvci hud mno5 noo inti .6 

.o’Vtto nNino rPv innnv . (n - 1.5) now nv7V .7 

.n’ - 2.0 Min Pv movn Dlpcv ,*m n»wc 
TOopo nix jtoPn ntDr w om n nvry ont 
. irawn tin p») nvnan 

o 

.DO) D30N3 O>O)V0 OO) onaV OOVn OnnD >«y * u 

.nnon-mvi ymo-nw nmpD o>vmD annan 
>jn f 7 w nN avfO ypj ws rontya *w?m u 3 cn 2 jrunjn nmnn nis vw 

.oOm >v 

)>ND D> 3 V)K 1 D> 13 p OlUO TUOp JU 3 ”P TIN JUPM 3 >2 HOIDD INTI .9 

.nHTjn orwpdvn 

.10 

1100 V sv nnn >*r>Ov nm» 3 *dd i^inv .o’mupftc onwnn >nn n 

t x >np nwo yi>) nt?N ourwpftt jnua onh .3 

. 1*0 mon ,p on 
yno 72 on ,n> on 

.1.9 eV N>n opum norm owwpfttn 'w ivpn ji»)-un 
joneo auvwpta rinv> oOnoon o>nois >v >non >in tin jin ivn 

oi>tsn 

,’>3>upNV77 min o»nn nwnn yn - rnnan m mm n j.2 

hud - b ,’ErtVN ioud - a> b x no a >»3 > 3 >upNi*“n oiun yy-u .2 

nvPvi p - p>p^n , (X >p»p^n >)V inip?sjm pnm ulna opcion 

/6 >p*p5n 

.nipnannn aim !?“m vjrun vmn ruann nN owi 

o*n o*m i 3 v .torn nnnn jin mw* to wva ny»n> in>) n> ynn *uon .13 

.iv> 
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1987 


- uruan iu>ra ytonv 


■Jnwn - 2 irtn 

.14-18 nranon umnn vtw ‘pu mnft j+m 


intaw o*inwb onwnv .oasio >W3 N*&>n* >a> mnft t>nr7 

” 1 ---r—--■--— [ —1 


2 32fl3 

1 3270 


S 

s 

Jiini>n now 

2d 

d 

nm^n i>3 pnnion 

vnp >V3 17130 

S r >on> nup3N>i 

*vin 

mmta i>3 no inn 


•pn> o'jisod ,o>jaiK ma ,2 33D> l zxtm iapn tin onavo 
: o>N3n o>^7inn inN >3 nwiv> nos >o 
pmmt> i>3 nnon .III i^u’p .II >3pn 3v ivunn .1 

u mwNn nn-ONn IV 
■two twm 2 3*o> 1 3*00 -avion on 
mmpj 6> . V ,vap nun mpo* o>73inio tapn jnni> .n 

amipi 6) .n»>N on3ino i»nv/ -inN>) nnnn mpao D’pniiD } 3 pn mm> a 


.14 


.15 

D>pt)D»n ipno ont jinmy nniN ^v nomonNn mio o>vnm nNinon ^jy »3 


fix 

/ | 

_11_ 


-j r 


t*1? v 

t-Ui 



.onuo on nwoi o>nviD S 2 1 Sj 
Jinwan iJimwini ,12V Nin -np»n »“N 3 
. 1 Q N’n 

2«20 

. R x 7 «n jvmjnn jin npn 

to ;ny R x nmonnn nvop3 >ip>n n 

.1 ontniu nNiiuon >iyo3 ivonvn 
!npnn Vj nocp^ia ipbjiph ipnd 

:h «pi 

> 3 pnn V 2 -iPDDtni 3 ipnjjvn two 
.(2 o>pnn ron> a *pj 
1>3 insnn jin *iorn> pi>i 730 a 
7*3-1 ’N O’fiun >;p 

.(o>j'pn on’VDon > 3 \y nn;n 3 > 

<m*npj 4) 

ihn >3 S>p yio>pn w>>e nio (2 
crimp; 3 ) ra-i x D>min» 


.16 
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1987 


bovh - nn;an m*ro 


,Ton >\y R x jirnwinn ny>2pi> ,^u n^»n .3 
5»2pn2 V 2 i Vj ononw^nn ram 

.(3 D»VTJ» 71N2) 

.(2 outrun) ‘i «pi ^2pnn nt mpcn 
(jirnpJ 5) rrun R x imujinn ’no 

CD i FE in’rDJion rn>oen 'pv p-nN> .17 
R i«n mvsoa n*p 2 in’j’a nramnn 
>jojid urn TD>n M>t? V3 ,2 ft mnujinv 
. 0.5 ft uinunm 10 cm mwv MN 
D N C i>nN >u330 n*w linn nnju ym ro^ycn 

x x x x x x 

jO’^nji nipi <pn tw»o* ~pims 131102 0 . 4 T ( — > inoznyv 

m 2 

.nn>)» CD i FE m!?’*>nn >v iroiunn 
(Jimp) 3) . R *n )2 omn jumw jin 2 vn h 

mvnp) 3) . MN Dio2 oun yno n« V 2 p .2 

.inwion mw >*j» MN uian >v >ysion cjnoi yni> non jin 2wn .3 

fjimpj 3; 

n»n n?«»n rnvn liio i!?>n i i ,2 ,n o>2’yoi jiuuram nunwo vn iso i 

(Jivnpi 3 1 .poj urn tiv>d2 >nov> i>o’a 




j d ’fir 
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1987 


m»m »p*ia - Jinian Jii’ra 


titith ’png - 'i p*?n 

pig 7 dd nnN n'PNtu onw Q’pia >mn m'PNUJ nw 7u m]i)7 p 1 ?!) 

n>vp <\\x bv np>33)a - iwtn pna 

nuimv ,m>nNi ntmv rppsiN npon nspa iniy m = 80Kg uip»p o™ -19 
*i>3 a>np iiD>n aainprfc nin:>> nppnn . M = 160Kg nnp»i r = 2.5 in 

.mam rn naiyn ojn 

2 ni nvup nwnna nap’n *pw> nppnn jin <i>pn> ^>nno othh 

.<n Jin>nn> v>>n nv m<pn pm jin rutn> .yiNn nnai> on>a 
tin !?>nnn nap ,npo>nn >w ,nnp£> own vw pi hod nnya .n 

<jrmpj 6> nnypn 

no .nponn >ja 5v lnyuTi tin chnh p>pdd nap pi -pm onpn yna .2 

omipj 4) .poj ?m yna nppn!? mp> 

(jmipj 4i .-pc nNairD n:nv»a n-nnnpnn omn moD jin apn a 

.20 

.ymn >p iwn» np^nn zO> »»nn ,r ipinrn m itipdp ,n^o >jjinm 

. £ d*iwi 9 una>p nmp 
(Jivnpj 8) /|m»n n>nnr,i> umna mvvnn jin apn .n 

?np^nn n> 5 aup n>pa>p ,ymon ya> ya *pa>nn nia inn .a 

mmpj 6) 

(np^yna^n) oinn imiN - >w pis 

27°C t?p mipaaopa oion » >dipn *p (> nvainnn jyn’nnn >nn 

(TirTipj 7 1 jPetij xn^ai 
oi^n >niDN !7p hyip napon rtaamnn ,nanyn n>ian tup >a>o ■pm 
o>nm ,*a>»n ism p;p nm nnfu onpn vna .c M = 40) yinN >dipn> 

.m>p>Na o>£)>n 

o>nn >jp at* o>niPNn nape pa pr\>n mrip> na>5nnc nNaim onh 

(m*npj 7) .pDJ ?5a>na 


.21 

N 


.a 
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1987 


rwn ~ Mi*an nwft pbav 


(Cy) map nan >7»u oin !?n>pi(Cp) yap \n>a oin ^u>p rnn n 22 

.»5Hn»K w 

mvnpi 3> iwn ?nt>N o>yra in -wpn ino 
anweumn dvsjid , 15°C nwiaew 400 cm 3 mow ,>5 n>-pn w .3 

0°C * ttv nnunanon jito» t^o nienja .mnNn* 

Nin o»>OTn oinn >t?u>p in on>n dm ,nn *rv unnn inaj n»n» no 

Cp 

<Jtmpa 6) ? = — * 1.4 

C V 

wrtv iv >*romw p^nm win onino ,»n Van muvannn -nK> a 

mvnpi 5) »m p>nn -im* «n inaa ino Aifcromn nnP m>n> "inn 

trnm nfrtwi mm - jna 

.23 

.(j>* i -JL) o> 0 ^nn , 1 ms !n« maun pvn tma 
Cm ,h = ?.5m Nin »>oa o>on ni’3 

. p = 1.34 At \rtn pin mo cp» 5 t>ym> amxn 

pp ipj laam o>nnia 5a>nn n»rnr»o y -1 m mm 

(jvmpa 30) ?ap)n in o>cn op rv»a v 0 nri>no h>ni n 

Jiw>nm> o>mnn on no apan in ion»n o»on op v>n” nn-in? ~inNt> i 

^ mnipj 10) nt 

•poa r^D>on jnpin m nin apaa on , 2 p;nn m o>nn op yaw isn .3 

(in*np3 10) 



it?nj pm 'nm »i!?>vn nn tw mpn mo 
imnpy 10) roun »nnu>ma ninn y* nv oipm oa m nn >ya> QNn 
.nmp nab nn>Nnnn nnoun jw mjv .tnawn pin tin o>!>d 2 no) 

mvnpi 10) 

.(p 1 - 0.8 ) >Dt»bD nmnn n>wy ,a = 5 cm nyin tvkw ,nmp 

gr cm 3 

,(j>« 1 —^)d>b -a) S = 100 cm 2 w>t» now .fcran novio nmpn 
cm m na*i 

mmp) 15) innipn nonnn nioim o>nn oa nain !?in> >d>w nw 
jtno>)>nn nnoo rtvnS ron* no .rPipv>» o>non nmpn 
uirnp) 15) ?o>oa nna) Nito !?n\>n nmpnv >*n .rtipwon 



.2 


.) 
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1987 


rrvtn >pno - nrwan ro>ns \&hv 


ivg^gn mown jrng - »y*yi 

nt nmpb nx c>yj ,m^ N'n one thn ba bv nroasn nutw ,D>m o>p>pbn >jy/ *25 

. v - 0.7 c niw m>n>n»a 
.7>n» p'pbn 72 m nwujinn io hns^d 
mnipJ 30i njnw p’pbnn bv M 0 nnuon rmn >no .n 

W b*y 2m^ j\V>m nw>n yab M,, ynv biann jin *vaoji wd .a 

amipj 20) iwiin mw o>p>pbnn 

.26 

.TVHWoovwpbx an> isnm ant yy*u *r>b <ibin 4McV bv n>njN bya )wia 

.o>iru» o>jypaa o’wn 

moa jin nitro ,rpnw by row jmea o>bapo yno>tiani ynupbun >a run 

.antn yviib Jnemn mnwri 
(Trmpj 15) ?p>pbn ba bv neon >n» h 

(Jimpj 15) ?p>pbn ba b\y inn»nD >nn .a 

tJimpj I5i nvropbxn oy y>n ne'tfb t>n>a rn\?>nan jm>n» >no > 

iJivnpJ 5) rnbNvya y>D)on antn yyn bvu n>pan mo .7 

yflifrn tn» - pis 

:nv jnNinnn nowa owdjwo inaay bu jpjrwyp mnnb 27 


owpn mmvnm jmunnn 
.yiap b>bo bw 



R l L i 


- R 2 L 2 


C 

V 

A 


, 25|1F byy rwb *ry C bapn jin o>N>ani 1 asob S poaon jin on>ayj 3 nwo 


7vio ba* , 20p.F bv 77 vb 7y C bia>pn Jiion by onnn on jvnnp o’bapo 
. Lj = 2H >a yn» .n*nnn aw o>bipn ,2 asna poaon 


mvnpj 20) .vbN y»jn bjymw o»yn> wai n*nnji bv aso mo aaon .n 
(J ivnpj 30) . L 2 Jtunvmn iay tin avn .a 
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1987 


m>ni >p^9 - ttwan rtvra 


24V innno ,i>D»>n nno mpa oy toj 1 jxF aapi 2000Q av iia anana 

. 50 Hz , mn>im 

mrnpj 20> >ajyon nnonnn oinn poon ina .n 
n»> a>ap»a nainan AC nuauan dni 5 no .a 

invnpa 20) ?anpa a>ap>aa naman AC -iucv>aii nNn> no 

n»a fiiptna>scnN x xnma jtn onana j 
aapa aipo iawiNn a>j> y Jnroa dni 
jowji nwa) 

1t>» ay aapnn jvnvcut’) mu n>N 
.frown dm poj !*»pott>wiNn 
fjimpi 10) 



.28 


niNn inig - pna 

.n - 3 aya <ppv nmna vnnvn ia ova .nipt mv*ty >nv van mvny vv?a& 

mnropy om >aya o>nna on n>nuvo >jw p main rmvmn nv*ryn 

. Rj ( nw 

1.5 m pmaa jruro ,nv*Tyn p 25 cm pmoa nsbjh ,oay av mv>n wim 

.man 

wn aya nm >wim mv>a n>nvjvn» *wnv p main n»Jvn nvnyn 

. R 2 jmoiapy 

1.5 m av pnnaa msm ,n>>wn nv*?yn p an pmoa Nawn o*y av wnm 

,o*yn av isn iniNai n)nn 
.miao in mam N>n ond nv*rv aa >aaa yapi R 2 JINI Rj jin avn n 

mvnpj 15) 

(Tjmpj 15) .nnmnn nvnya main m>s>a o>>npn pno tin omv .a 
.(iivnpj 5) mm*an nviya rtrarm >no .1 

(jrmpJ 5) uinuMi in ivnd jmrryn >nv <jn>s av f ipran pnno inn .1 

mnipi 10) iimnyn >nvn r,nN aa omnna in>) n»Ni >ip>a m>«a .n 
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1987 


m>ra >p*id - imjan ju>ra 


M2 i Mj jnnw>n nwno »wn atmo S nmpj >D»n:n)p mpoo nw 

.fsin on~\g(x~(x) (x. njup nnn n> it jipwjh 
. nwann wan oipnn b prvun kmm aipnn 
LN ivo yy jimNiin Jinan Jiyapnn (a»b) nwann p a >yn pmrn 
. <onpnn rwa) loon 7 n jinnee ynny awn p yjp K oionn 



D>wajin jin pnyn> t>n>n awn mpnn jnaaNJin nnan mam wa aapn .n 

.tmaaKrsnn ji>i an nrunvny o>»aun 'jimpo“n jin la p>*i tmanny 

(jivnpj 10) 

an>pa mn ypann yy o>yapnnn awn >oa ama o roin a 

a x a 
Ax s- 

2b« 

cimipj 30) - S n p>53n awn y\y yjn pw x avwa 
>npai rna aipna oipna ,w>iMwn ay ,nnn nnan yapy n»n pn oxn a 
innipj 10) naon ?o>ana3 aw xnaipo npa pwao 


wmm np>o>a - wiv jna 


? 14 C >a>ppNi>aa pna naiva »ii>ikoin 7n o>yaip wj w .31 

tnnipj 4) .inavy 5730 ion 14 C yvy o»nn jpsnn pn 
6 

'>»w anv am; 14 C naiva yn npapy nt»v>n pva ynn .a 

uivnpj 4) m>iv owsnen 

14 C -n >cipn aap» pa on>n*y x»n) onp ayy >*r>ava wvw mpnaa .1 

.nawiowo o”pn did 4 n pp 12 C -n >jdwn asrc pay 

6 

mmpj 6) i*oe»n y*> i>»i ino 
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1987 


m>m - imAin nwia 


. 13.6 cV N>n va>o owk iu»* fwnin ji>!?a>3>an n>n«n .32 
□ion ia»> n>iD>n ( n>oiio-nop;w nanp 'to >>o>opon 5an n« mo n 

mvnpj 7) ktio’d nsoi Nsmn> y 2 >n 

yvki >*»2 0>>03JJQ-n0p^N O’tU 1i>S0> 10>0 >B 10 N 2 QM J*np> ’WJ> nO .2 

r'N «pvo2 mv>nv ton *pi>(» isp .1 
r'N <)>vo2 rav»nv ton ■pwn inn .2 

tuvnpa 7) 

wain jmran nma np» o >a - »ytw pna 

1>2> 1202*1 01>>S IWSOKl ^2p> tfVJV 2P1>DH JlQ'N l’l lOp D”p ONH N .33 

mmp 2 4) jpo3 ipojin mauv rtysrft vovon nuan nJion w 

mnua x iunp mvsfDNa oimnn *nu< jvoodo iniho vjdhj owuu -2 


VlK 



tny 

rcnyi) vw nnna oftjmn jii>™>3 b j A onimn >av i> 2 o m>ra 

ainipa 6> notion 

.D»nna o>D 2 iy *w !w i>on otam inijio i>3£fcv o>unra .a 



iro oi>sji *j urn o>josyn >Ji>eMn n>n>n o*tu jin yap* fcnnn 

(JllTipj 4) ,QW*ft n^) pm 
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1987 


ttvra >p*i9 - imun n^ra ytonv 


o>!» mysofu mn no’vo n*wo-m npntn pm 
.(1MHz wn»im I 0 innsivvy 5i 


D>rm3 imnon ivmn 
nw inn!?) o»!np-5y 


.34 




.(1MHz *?) onmnn >v nvmnpNn n upnn 


5ipn nn>no 

nnron oipp 

Jl>)»3W 712DV 

ininn 


( —) 

( — ^ 2 - X 10 6 ) 


’w 

c'o 

'*? 2 P 


1500 

0.1 

1.5 

A 

1000 

0.2 

5 

B 


wqu/tw ji»>an?swn jinnnn nvru jim o>n)on o>5np»wn tin lion .n 
(jirnpj 3? .o»!?ip-!7y o»5i myspro inn jw*vo main* 
mvnpj 4) .in ju?>5p5 ivi nwn m>vn ifl5n\y onotn dn ivn .2 
.(lg>>y n>*pJUD> nanon *i>-!?y vol>pw o>mn niDsiv nx awn .5 

<nmpj 3) 

nt ynnc naapnnv inn njian tin ,n»>Nn» on>^ TDivaa ,tnnv * 

(nmp) 4> 


inn^na 




1987 


(Unseen) 1 ph imytt - AVUOfl Iti’rci JtoW 


rown nu>i rnp>u>D3 nnyp m>ni 

p»^'D7n rmon Hj7mi IM l!im D ,i ‘7 l> 70 D'^VSiZ _P M ?1 11 J 1S ! 1 

pm n'v 0.6 uwin nwpv mm yi*p» *y runna *>r ^ 100 hid (1) 

*y» m>m np*nm piiK rnn po mN*i i\y 2 Nn jvpm ra^n pm *idwi 
.(l D'vim pm* i>*y vjtodji pnu? ,y9p Nin nj»v *>*on nootn yi*po 

ruiswrv *p >*>*pn yspn ronnan numn pni nrwon romn pn £ p , d (2) 


x^Pn* n»pym yi>*yn inspD yspn p”*p* man - pvdjk tpn*P >nv 
.(2 tpunn) ppnnn insp:i n»J >p™> jitopws 



,>t>opn p»*p* p vnv> *inuo *ninis p>*yn insp:s nuw o M u 30 mwv i3) 

\>opn pn n*ri ,tniw 2 >uuo mw P’djn mm *npn m )*n -p ou>* 
mm ,*p >Pn Ninuo yspn *u> mw pn owm the nm?nn vo >*>*un 

X3 o>unr) n>D)N 

(3 o>unn> vapn pniNPn pn ivtoj *v*j pxnfc ysp n ymnrn mspa n*r (4.) 
.*i »3 >pinD 5 -I 4 ,3 ,2 o>n*r \>sipa nspDVD pm n*iys *» *vim 
i»on >pino nope *vy n>*pr» yspn rmNpn pn ra cnvni n* 2 u inv 

.inypn o»Prn 
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1987 


(Unseen) npn rmyo - nnAin ro>m iftzw 


>’J 1 riwnvD ,o>dto o>PPo o’iPDp nv^vy yp non nu>vn nm *mn ( 5 ) 
o>s>Dpn ^\y no>-Dn imp ot?w ,o*o 100 Nin vap y> ji»»* rayon mnnjn 

nonm >jppo JiyPra fnN i>D >23 i?y oivnn nnyn itnpt? oNnnn ,njw 

jjrunaon in> n!n>pv o'Doun 

V*pn jiDiNnn i>y n^D *jnv n>ny o’ooun o>:t>f>pn wPra *mN UP ( 6 ) 

.m^pi o»Pnn i»jn >pino naoo nupjiso 

A 2 V2p m-]H7)D 7y CP9T) nOOP'O “)>>J t?v wnV ,0’NTtO 7VPJ0 H)pD (7) 

4 io iin ouiy!? >dwi .m^pi o»i>nn n n»jn >p*?no naoo nupjiro 

.onu jimvo hjiin o>snjn 
?jiwnyy o>a*»n nvmNo p>v nt> poy mpuon >no 

nn JPvan >*t> no-tun \> 3 pn ntDiNJins \up >y ■xiPud nunNnn' mu ( 8 ) 

.C niNi njoon .mspu m>nnny) nnN n“pn> p-n>y 
ouupno *mH ^ l?y ’nPuon mmNnnn’ r\n nraiyy o>snin >a nso 

? C >y o>:nyn jin nfcup nn>n> P»m ; n>ny 

, D pPon ji«nDn jihn to !?y nuipi >Pn PPo ^>Dp i?y C on pnP H3 (9) 
D 2 5v nupnm C «n> omy p) D >y nupnsD C 'yv <pi ou-ty 

.n>ny oPPon juunN *mv 
?h!?n o>£nio fiupDo 'no 

C I'P ( k > ^>£)pn vnp> jiiuipon nrnnn pi nvpn no 

vruon 

’iox uooy ,vnnn -piio vapn >vy C >Pn -piy-p onh 

HSU ,P ON ?vapn 
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1987 


(Unseen) npn JiTttTC) - iinjan JlVni 


Dawn np>) ; np>p>oi mnvo n^>fO 

idth VQf7 nmagl hvo Va? ^ ni7np.„.nvw3 nma unna :2 mq‘3 

. n^* mm ia ^ Irnmn ^ 


; ji: n ynn m m <n> 

C ’o^nup^N ^>ap L5 !w fl»io in ,pau) E nnn mpo *jnwn> 

w) oik 3000 o iimunnv R tm ( nio np>» 5000 o> v7v oivn towpv 
o'inn oy V noou^'n ,ioin 2700 innHnnv *n) "nna> p^y m ohm na’n 
onvaNDH *0>PJn" Dy P^H) TVlSn lU>n >!?»J11 0>P 3 iVPTO 

.nun ik iopn >pm> nrannn 

•jjrrcn} OK) o>vyma iNinon mnan tnvnn jin nm5 na m •nna vorwn 
.an>pi »5m 1.5 tw nnn *np»a urn 7van .n^inu Ntn pat? 



l>a -rap^ onw y)B) !?apn >pira onnwn ”o>J>jn"n pa y>& “urn” K^vy >11 iTnyn 
.rmnnn yis>a ny\ya wnne !npn jin a>a\yn7 wra ,(7apn mni7 

ro m an yi 3>a <a> 

jvvainn nmn ntnan >-t> S>y n»nv ^jynn nN two ,t?apn jin pyv?i> >ia (1) 

>ja7 miK i»yan - pao Kin nnian mpn dk) nnnn npna ownon ypv> 
iuou7iin nKinv nnnn nN oivni irm .(o>Nnon yp\yt7 nmn nuian 

aipyi nnan mpn o>ypv/n *rnKO nm Twain >i>-7v !?iy»n jik nna (2) 

*?v n>spnaa nnan mn> oKn .npi >jra fvoa yjwtrn nno nnK 

>nnNJ>* N>n ptn 
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1987 


(Unseen) npn mayo - jmjan ni>ra }it?Kv; 


>i>->y yipn t\h pnifc anp i?nn .1 <pyt?i imitigd bipn tin iyui inn (3) 
Ppn t>y nnon\y tv myn pin jin i*y ]iw mwa moi >aycn nn>ns 

.tf?n 1.4-!? m> 

.<i*yn py\y mvsn oy jvam n n^y>n yjynn-rimn-w p >y *T>apn* v>> 

tin inni pnpn npnam nnyun o>>nji ^y tpnya y:nN ny inn (4) 
nnnnvy iya (>aynn jin>JiD yarn xn npnsn n!?>nnn TJiyn pin 
.u!m 0.2-Sn tfrn 0.5-!? ,o>n 0.8-> 1.1 -> Tin iopn 

.n!?3\?i pnnnn jiinsiji jin oi\yi 

o wic t pin y\y mspnsa i^pn ninib paV nnnn y\y pa ww (5) 

.Ppn Jip>iD nl7’nnn 

: nnuun >d> inm oy nanra uipna nvui yip mm!? pi nnnn o yn> (6) 
Paynn 'pin yup" JiNipa RC nyamn iwo V(t) = V 0 e” t ^ RC 
pea m nnuu nnNin 7 ^ jpnu 5 <pyo ? d yy nyi’pvy pan mi* onh 

.ininyn jin 

r.N 'V“c "2‘d'rn mtyi N*n .jmcv v nrnn o-»yo idn 717 .n <7) 
.mi’inw nyiuy ni?N o>iiy pnm £nV 7\y pyn 
tn "0 yy yipi ,t ,pnn y\y rvspnfli 2nV y^ pa wiw .3 
.yavnn yvy .RC .yam y-ip y\y “jiyn 

7\y nyynn nnunnn jin avn) i>yy truin yipn yii>p yy innon ;Si 

? R naan jinaann yn>n pynn nyi»pv nN*mn raw yna .yavnn 
.(>iu>an jpnw yy inruan hid n7i >yp j u>s nun ini 

>o> nnnnn >3 jin y*mi yaynn 71110 R iaan jin n>*io nnw n>n 
nay nNiwra Pinna niN*m niirvn nn 1*0 ,-8 iy 1 G>o>yun 
nnnvn jin pni ?yjym n>n R iaan ivni nv*>iw jvnnni nyi>pv 
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1987 


m>£rto nnivn 


1987 )ran - jivm © tmnm 


X = 30 m .A a - 5.21 .H 
sec z 


V = 25 — .« 
sec 


fj, = 0.05 m = 4 kg .K 

F _ mg -[/* cos(oQ + sin(a)} 
min cos (a) - ^*sin(a) 

a = 2 - g* [ fi cos(a) + sin(a) ] .1 


w = L l°S i t ^(ttLt »in( o01 . L . cos(a) , A 

cos(a) - ^*sin(a) 


A = 0.25 m .A k = 31.58— v = 1.58 — .K 

m sec 

X = 0.177 m .1 

/2-G-M u , n ^ /1.6-G-M v , 

Ve = V —R— X h = 4 * R .n Vo = Y-£- * 

v = 5.93 -10 6 — .K 
sec 

X = 6543 A 

L a -3 3 

y >9 .IV >«>v/ -III y ’a .11 y ’3 .1 .H 

— >9 .IV — >9 .III y »9 .II >1J>W I .3 
£ r £ r ^ 

R x = 4.5 O 

r x = 2000 n .n 

VtiW F = 1.92-10 -3 N .A N-bM-O .1 I = 0.048 A .K 

.mwo .d.k.d -rau n>n .1 


.1 

.2 

.3 


A 

.5 

.10 

.11 

.12 

.14 

.15 

.16 

.17 
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1987 


nnivn 


V = 0.455 V .A 


.i 

A -!?B -D 

.N 

.18 

E = 320 J .1 


.n 

T = 3.93 sec 


.19 

M = 

tgw 

3 

■i v = n 

/|-g-L-sin(0) 

.K 

.20 





v = 1370 — 
sec 

.N 

.21 


V = 380 cm : 

3 .A 

V = 453 cm 3 

.n 

.22 




v 0 = 9.9 — 
sec 

.K 

.23 


m = 25 gr 

.7 

1 cm 

.A 

.24 




Mo = 2.8- m 0 

.K 

.25 

0.999 c .A v 

= 0.967■c .1 

m = 

3.56-10" 34 kg M 

.26 




L 2 = 0.5 H 

.n 

.27 

V c = 20.31 V 

V R = 12.77 V 


P = 0.0815 W 

H 

.28 





.A 



R 2 = -100 cm 

n«nn Ri = 40 cm 

.K 

.29 


f = 37.5 cm 

.A 

H = 6 

.1 



T = 11,520 year .1 .31 

X = 914 A .K .32 
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1987 


2 -ii 1300 ni3iin>Q 


np»35n - l *iat»o jniva 

:i>py ^prpon nPiya inKP ^nn Po n’nPmmn inrpno tin kuoi k 
F At = A(mv) = mv - 0 = mv 


F-At 1000-0.01 . jn 

v m 0.4 " 5 sec 

.iron Po nimnn pt jik Pa otip khoi .a 
7.2 - 1.2 = 6m :Kin 1.2 m Pw nanP *ry man tiv ijiik naun 
nt yn>aa Pan Kin ,oqk K’n Y in»aa n'nPnnnn inn»now iioaoi 

:pPi nvyaih nP’3ia 

Y = jS't 2 =* t=^ = l/y= 1.095 sec 

:Kin mn pm nmn o^rpnow >paiKn pnn&n 

X = v-t = 25 • 1.095 = 27.275 m 

pmb na wk imm&tt nynp n^iKnn >pn ^>kq mn pm 

:*y 

30.5 -27.275 = 3.125 m 


X = v 0 t + ~ ■ a • t 2 


2 X _ 2-3.125 
t 2 1.2 


= 5.21 


m 

sec 2 


(v o =0) 

: 7.2 m -V mnwn niiAnw Kin otipn p^nno !mnn 


.A 




sec 


X = v*t = 25-1.2 = 30 m 


np»»& - 2 *iao» iiwfl 

,lioio Vw own pinn Kin <pAn hk nKnon >o»nnn >io>nn .k 
T vt miy <pAn mn mnn ,<pu ns F naP <)om o»pw nra nwKD 

.mmsn mitmn 

EF = ma => F - f = ma ==> a = 

TVt K>n miwKnn inn .nl7Kwn hk nina^ 

:msnn 


f_ _ f_ 

m m 

nwQK o>dtt >nwi 
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2 *idod 


odhoii < f\xz oony do torn?} <pm hod hk *mo^ >*o 

.lD>K DVAnO Don 

6 - f = m ■ l <= a = l^g ; F = 6 N :K>n nna n*npi 

10 - f = m-2 <= a - 2-^ ; F = 10 N :K>n ddo n*npi 

m = 4 kg ; f = 2 N :KSQ3 0>Qt>VJn J 11 K 1 WOD >JWO 

. 4 kg N>n f|nn jioo 

yi 9 >iy\u >ornion >w>3no u>tn ,<pAn yia>iy 717 H>n n’jiyn 7 *nn 

l_a 2 -ai2-ll .1 

S - FWI ~ 10^6 = 4 : P* E Kin ‘ rUn 


.4 kg <pin noDo wta>p mo ,pODi 


OTpD hkdjd^ oho odhoii 2 N -t> mio *pmnn roo dksd 


f 


//N=//mg =* /« = — = 


mg 4 10 


:on t>>o*mn ODimn *1020 


= 0.05 

f nio*rn unipi >no nom 


m = 8 kg ; f = /rmg = 0.05 8 10 = 4 N 
F = ma + f = 8-0 + 4 = 4N : 0^2 Tim^nn *1020 po*n mpD 

F = ma + f= 81 + 4 = 12N :1 fimNJin *1020 do mpD 




:*p n<p>n 




.x 
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3 n£lTO inn>9 


ftp>iao - 3 pwa 



f = //N = /i ■ [mgcos(a) + F, 


.<pxn !?\y mm 2 o>vmi nn 

>ii>w 'jv 2202 Kin ’towan ran 

:Ppwd 

SF X =o 

Fmin'cos(a) -f-mg sin(a) =0 

:Y -n nm >q !?y y 2 pi *p 2 >nn ra 
EF y = 0 

N - mg • cos(a) - F m in ‘ sin (a) -0 

:Kin 7iD>nn ra ptn 

• sin(a) ] 


.K 


:P2pl1 F min >2A^ 2>21 

Fmin’cos(a) - //• [mgcos(a) + F m in’sin(a) 1 -mg sin (a) =0 


mg- [^ cos(a) + sin(of)] 
cos(a) ~ ft* sin (a) 


:p* 


mmO > 2 i>m oskq mw nvrb 2 »n ni 2 dn ,o«pn> mn ranv H 2 
:nm >Kinn *p dwP .(pn> kP mi >W«/ nnn 

cos(a)-^ sin(a) > 0 cos(a) > fi sin (a) ctg(a) > fi 


p, 3 - mg - [/zcos(a) + sin(of) ] 
cos(a) - /z-sin(a) 


.2 


k!> Kin oyonv pn ,x -n >2A^> d2ip iP2>pv >io>22 i mtw* 

.vzH 1 ? mw 


F-cos(a) - fi l mg-cos (a) + Fsin(a)] -mg-sin(a) = ma 

:mg -bi F -t> d^niwo d>22>K 
F - [cos(a) - fi - sin (a)]- mg - cos(a) + sin (a)] = ma 

:F T.H 2>23 

3 *mg • [^ cos('a) + sin (a) ] - mg - l/r cos(a) + sin (a) ] = ma 
a = 2 *g • [ fi' cos(ct) + sin (a) ] 


-185- 



1987 


5 -14,3 *1900 jvnrm>9 


:nm now Kino rmnyn pi nimpunn jimi a n>mn hsoi f nsn .a 

w t-i w /a 3 mg- [«*cos(a) + sin(a)] . . N "" 

W = F X-cos(a) =- ° y , Lcos(a) 

cos(a) - /i-sin a) 


npoao - 4 -idoo pwa 

nnw>p nm n>njKn !7 d :?poon >ioo rmpn hksoa noon no*o 

:n>io>o:>on nnmon Km unman no 


l 


V 2 


E = 2' m ' V 


I Hz 

v = Vi tT 


= !-S8 — 
I 0.8 sec 


:>papn ynp jik ksoi noon io pwn pi nvonn io mtnon pto 


.K 


2 ’ 7T ' 


m 


4 ‘ 7T^ 4 * 7T^ M 

k = m •-*=£- = 0.8- —rS- = 31.58 — 
l z m 


.nyiinn tw ny*wnn jin asm roiynn tw fwiwn Pw yuon p 
nasoi rmynn tw n>niNn to tnPonn rrapa Nyni <pn *wjo 

:^>3pn tw rntwinois twojo 
21 


E = i-k-A 2 




2 E 
k 


= 0.25 m 


.A 


n>A*iiKn *pyn ,n^K>sADi9ni n>oi>pn nnmxn rmv> n^ n*npn 
.loi^n nwitttn anmoi nuo n>^K>sioi 9 n 


i tx2 = r[r k ' A2 ] 


Y _ A _ 0.25 _ ,,, 

X- 7 = - —— = 0.177 m 


yfl y/2 


t 


np»530 - 5 *1200 pn>2 


(A) riN’^’n mipja n>P!on npiKn *nnw mown ok niroi 
mnn 4 R tw wra JiNsmn (B) P>on yun n>PN rrnpm 

:331DD 


Ea = E b 


-G*M*m 1 2 

—R- + 2 mVo = 


-GMm 1 ( __ . 2 

4 . R —- + g m ' (°* 25v o) 2 


.K 


:o>dak nnyii n>iinn noo hk ososi 


3 G M 
4 R 


0.46875 v 0 2 


Vo 


/1.6 G 
V R 


G M 
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7 -1 6,5 “1900 JmVUV9 


mvuKfi ^d nmn H’vno hd ,ntwo >9!7D w nbv;>nb 
ID .n>oi>p n>ADJN ft dhy^ji Ht7i ,nmo n’^Mnuoio n>nn 
*im 09 npntav iod) n>t?o^oDO n>nn n>^K>^ioi9n noroan 
*t>n noroKn to ntwo >9to npn* tw nniAn k>wd 
nnttQ roowo npntao “im> Mi) riDiAn k>y> ptn 

(jm>non 


-G - M*m 
R” - 


1 2 
+ 2 m v 0 


-G • M • m 
X 


: m,M,G jin 0202*11 nnmot? wan hn nma 


1 1 1.6 _ l 

R 2 R X 

h-x-R = 5-R- 


=> X = 


r = 4-R 


5 *R 


.1 


nwnoD (R=oo) >9ito>N ptnxft t»on nN mnoo oP>on nr»no .a 
n>oi>pn n>ADANn oai n>^K>>noi9n nuniNn oao “p (v=0) t>9N 

.09Nt? mw <|un 


-G M m 1 2 

—R- + 2 mVe = 0 


V e 




2-G M 
R 


TtobVT) - 6 *1900 pfffl 


“p ,riD’oo nD niNSomD n>Pn m>N ^>9p t>o nan Dpy non njnMi 
,ym ^’9p ymp ^>9pD n>Pnn noo Dnno pv mnoou> 


.^ufi noo t\H inn*? no9K T = 2 -ir- 



:nntmn >9 


nabwn ytouv - 7 "iao» p*ix>>a 

:o*>a*o>Nitrt’N o*Pip*v; natyn nPNwn im awai Pa aaip 
ini> p *t ntaao >a maan it rreny nmn i>wa n*iso nmn on 
P iy liwin 10 Pm ’iiu*nn "pwn .-pan ason i^a Pax .nP\u mapnn 
nw*n> n*nn itn nvrrym maannn nvoaiNn mnanrw *p nvm>n 

.natan 

:k’d m\y-n>n nncm .moonon nnoun natyn iiy*on na i*vay ptm 

f = (i IL1^‘(r7 " R 2 ) 
m-t, 

nmn N>n dni ,n\y-pin Pv }o>tin jin ynip n 2 -P ip in waarin 
.am* a*os Ptii -pnawa n*P*Pv* n*nn N*n a*w n*n 'pnava maim 
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10 19,8 *1300 Jllllin’B 


nob\yn )i!jN\y - 8 1200 p*wi*2 

d pnnon io nannn Pm Kino *p L pmnn o’32 o’oia nmo 

. L >> d tonmn Po n*T>ynn »o*io pi 
K>n om niDinrinn noyo nyim oy i*iko> onmn p pPn 
K>n ono nmKnnn >3 ivon> *tKb nPm nynoo n’nn pPnni nomn 
pno iPH3 ni3ioo nmpi >no p3 (AX) pnnon ok ivtbi .tun 

tnopn o”pno .n»Po’030 nynoon 



□OnODDDDDOnOODDDn 

mrm n’gsn miiu 


nobwn pbN\y - 9 *iaoa p*tn»2 

nnnnonp oonopPKP omP Pi3> nKm u>ko Pa *jniK3 nw oa 
nop joAniK oy nnno no o»3>yoo nopPKioio km mhoo 
’ nit niK nKni kP pyno ninoP oonopPK onnnnoo ok .no’Kno 
.nKnin omop9on p mvik ik nnup ninp ovpp nnnin 


fio^wn iib>N\y - io *1200 )nn ’2 

n>oi»p n»AniKP n39n n'Poonn n>PK»yioi9n notniKn 


qV = | mv 2 =t> v 


V rn V 9.1-10- 


= 5.93 • 10 6 — 
dl sec 


nmrop'tH 1 ? >d x wp n^K owTOpto mm yvzn >k 
.io 6 ev n>vuN mrrt x wnp* Y?w\ 100 eV n>v»K 


.H 


a 
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14 -i 13,12,111£»70 jmnma 


^ib»N\y - n "iao» ^niva 


jin mnw> dm avpn rpAmKb pma mwn nvniK nan omoiab 

,n>o3>p mvmi ow kPP inopPhtn 



he _ 6.63■10~ 34 •3■10 8 
B 1.91.6 10" 19 


= 6.543 10 7 m = 6543 


noi>\yn pb>N\y - 12 *iao» inn»a 




mpaaiinb 

*ry •nijin imn 

Kin o»n n>^no \nx 

.K 





.wopKimn 


b 

X 

a 

2 a 

b-8 

p~ b-8 

3 7 b-8 

.n 


■* , Y 

a-4 

a-3 ^ 

’ , Z 

a-3 


nnbwn iibNVi - 13 *iaon pma 

f|o\y m>\u cv pa d»pn mvnon nnon nvain mm *rnii> »Niwn 
mvm nno asu Kb >o«n <p\y m’v vki *w> oit w> avna ,»dwq 

.’KIWI flX bSlb aW9X >K) 


b»v>n - 14 *iat>o iniva 

:xin iP\k nooiK’in mam mbna bap biy bia’pb >ionn 
C = Co'tr'g 


:aia>nn a\up xbb bia’pn jin mv» 2 asob 1 asoo aayon 

Ci = tog C 2 = eoer '23 ~ ~2 Ci 

aipob aamo bapn awn a 2 asob 1 anon bapn un on^ayo awxa k 
aipo mmb aaino pny bapn >a rmon nim> Nb ,V viap nnn 

.nnon 

V 2 = Vi = V 

:mnv» liioon 

Qi = Cx-V Q 2 = C 2 V = y C r V = yQi 
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15- ) 14 rmnrpa 



:K>n m ronv/n n*vm*n 




£ r 

2 


Ei 


^ ivoon ‘ikyp nnon upDo o’pnuo ^ipn mntt ok 
Ql = Q 2 - Q .Vtf* )H*y 1>K >D ynp 

:mn\!P nnnn 




JL..Q = 2_ 

e r c i e r 


Vi 


:K>n oa wjwd n>A*m*n 




J2_ 

c r 


Ei 


.0 


bnvn - is -iat)» iniva 



:o>mriD o>pt7DDn ‘iwkd tuyion jin 

mTfl JlK KSQl .OIY/9 niO ^AA>D 1DV 

20 noonaoHi 

12 


1 


= 1.5 A 


1+2+3+2 

:onuo D>poDonv!) t?Aynn ak *i”2i 



R 2 TAin *iwp K>n s 2 muo b\y nyownn 

D^VAM^ *M9K1 1!n*T trm K!7 D^IT’W *p 

.1100 

IfllK 0*m ^OD*19DKD^ Ob VVT> OK 

nnan ak ivmb -wok , 1.5 a b\y o^t 

:Kin hAon . 30 7Ain !?y 
V = I-R = 1.5 3 = 4.5 V 


12 - 4.5 = 7.5 V :^v dad akwi - noa onunno onxwi *ikv!7 


***>n OAtn Kin*; I = ^ = ~ = 2.5A :Kin odyt nnrn 

.^Ay*n 
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16-0 15 ftttrtfl ’9 


l x = 2.5 - 1.5 = 1 A :onrmi ya «nann kid R x 'TAin ivr D'lvn 

nvdMi idyt D^irn inni iPy nnon ino R x ™n IP yvnv *p 

:inmMin t\h Nttfcfr 

V 4 5 

R x ^ = ^ = 4.SO 


bo^n -16 laoo ^niva 

i :Nin <pin ytspw p* , I = j£ :v yi 1 ? I yn - wp f| J 1 * <pAn .k 

r x *mn t>\y rPipwn jimwinn K>n <pAi maroon nrnmnn ,*in 
,on>)^ <yiwttn ontn hk tho noxnoDHn noDo^iim 

.y}o>vn da ptn nvrAMmn o*m 


^ + :NlnW n i = Il + i x ,v + v^ 

20 10' 3 1 1 

30 Ri R x 


:yi\y*nn mpna 

:n>si 




E'E 1 = 1.*', = ^^ 

25•10~ 3 11 

30 R 2 R X 


:>wn n*ipm 

:n>m 


:Hin yio>Y>n I ” Il + Ix + l2 = ^' + ^ + g^ :wivn mpaa 
RT + Ri + R 2 


30*io~ 3 _ 1 
30 Ri 

R x = 20000 




:a>s» 


:5ipj, ^ 



jik mnwai a>sn 
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18-1 17 noon nnnn>£> 


bo^n - 17 iao» jvuva 


(3 ^ oion nn>no :>n\tnn pnan .nbKvn pro ion) 
:oion nyun bbxa onAin nation nnan mapya m\yin tm asu 


6 _ B L-v 
R R 


0.40.1-3 
2 + 0.5 


= 0.048 A 


K 


v 


B x x 
xx 

X 



N 


>oiian nnwm nt>Km> o>yi onyoon .n 
ron iivd v o> v H) i!) ,n)D>i£) 

Kinv) oimv i!) ,nod !7 Kin on>^> 

N m -d Kin (o»ni>n onyoo uvun 


F = BIL = 0.40.048 *0.1 = 1.92*10" 3 N .1 

.nn>non yno^ ^pan ,nvn> Kin nnn ]ii>d 

111 >d >d nn\yid .jq.k.d nun n>n kP .n 
nnwi iivd> b>npa n>n onyo&n nynn 

.>oiAdn 


bown - 18 latjo im»s 


livao .non >aba ni>nb nan 7 ns B pvab noo> iviopbKniu >na .n 
fnwn iivab 7 ian iivaa i>bi> byia nani >b>b\y Kin iiaopbKniy 
. A -7 B -o nbyn >aba inmb >boiynn n*r\un 7 >n^ , >pQwnn 


yi Kin x *i >2 111 m .*raba Y -i >2 pioa na u»a*io inopbKn 

.nyiap nn’noa 

x = vt :X ]ii>aa y = i-a t 2 :Y iivaa 



:y -b 110’an i»im t nK *rmi 


.a 


.nbiana imiwo >mr 

SF = ma : 11010 bo oon pinn mi-ya nuiKnb oo’a ksoa .a 
a»pno bap mnib i>a . qE >boonn nan Kin nsiKfib tniAn nan 

E - j wpn 

17 V q-V 

q - E = q -r = ma => a = -—- 
d m ■ d 
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19-1 18 *1900 imiWfl 




:x -P y *iwpP tmp ukuov >io>aa a>nj 


:V m rrtu 


V = 


2■d 2 ■m ■v 2 
qx 2 


2•(5•10~ 3 ) 2 '9.1•10 31 • (610 5 ) 2 
1.6-lO -19, (15-10 3 ) 2 


0.455 V 


P*mai liioon Pvy p’on on yioinam inopPNn V 3 Q^tnnn .*r 

.ninwi nnnn noinyi *pan nw >Pavnn fiwn ,pP .noon 

.nnr maw PiPonn mis 


tvvp «p> i>\y nppao - m»ra ’pa - 19 “iat>» pri’a 


pi>aa aainonP nponn P>nnn npt»*rn Py onrtn na>Pn» nNyina 
odk n>n Hinw yivata ,-iow> nanynn Pyx >fl’mn yinn\y *ra ,*p9nn 
:Kin wiiki yxnn mony .can *iny» Kin nymin nP>nn oaP 
Il'Wi + I 2 ' W2 = 0 

:pp 


W2 


II 

:_ Wl ._=- Wl . 


mr 2 


1 


= -W[ 


Mr 2 


2 m 

M 


2 80 
■ Wl ‘w 


-CJi 


.K 


cj 2 = -0.8 — :*ripyv nn 

z sec 1 


Wi 


2.5 °* 


rad 

sec 


-v pi>jG 


:niwwn wmm vnsrn K>n n>t?n>n nwiiw nn>non 

rad 

U 12 = Wi - CJ 2 - 0.8 - (-0.8) - 1.6 

:*mno ynx Nin n^nnnn mi pfi rmn^ pwi 

w = ^ => T = = y-? = 3.93 sec 

r w i.b 

yinn *ho>yx pirn >o’39 Nin pyaion nan >a H>n ox nyy>n npo>tn .a 
>n)mn yxnn miw> kP my>n ojoio nPiya NPPv yaip wmn 
.nymin jiPmnn t>9N nr mpoa nmw >PPan 

nmniu n>aia>on mtmpn n>x*UNn M»n tuna aannwrivy rwnwn .x 

,aia>t>n vara maun »avxP 

E = i-li-wj 2 + ~ l 2 U2 = | m r 2 wi 2 + (^' M r2 ) W2 

E = “• 80*2.5 2 0.8 2 + i* 160-2.5 2 ) * (-0.8) 2 = 320 J 
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20 *i 9 t>o irm >9 


n’\yp "pi bw np*3D» - rn’na >p*ia pbNW - 20 -iao» jvwa 


P’Pin imino ON NiiOl 
’Pip’o mrv3 imoii owion 
A fi'JDKn on mwi .nmw 
nWi3n (A) )mon onio 
n>PN>uioi9 n*niN 
(B) imon o’nnod n>voNP 
Po o>oi>p noniN oPPion 
.:m>o o’auni noon to*io 
nPP PuPa info ntoiiin 
1*3 *iop3 onohoo npPnn 
nn>noni w o*o»mn on*non 
v = urr :v onipn 

mgh = i • m • v 2 + i • I ■ up- 

h = Lsin(0) ; I-i-mr 2 ; w = p rnNMOOn 9’5}J 

.noon on 01 * 0:01 

ig-L-sinffi 1 ) = v 2 + |t 2 ^ = j-v 2 
v = yj^-g-L sin(6) 




:P’Pin Py oinion o»«no on *1**33 
:N>n x pool oimpn oniwo 

EFx = ma 

(1) mg-sin(0) - f = ma 

:n>nY ptm mnton nKimn 
SFy — 0 

(2) N - mg cos(0) = 0 
f = // • N = //■ mg ■ cos(6>) 


.H 


£M ~ la 


:K>n o’oi&mn iwnwo 


f 


r - l a = 2 ' m 


r 2 - 


m • a 
2 
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23 naoo irura 


//.n ma 
/Z-mg-COS( 0 ) = -y- 


:nism (2) mmiwd poo 


mg-sin(0) 


3 

2 ma 


:mmj (1) ntnw&i 



:bipj ronwoi moivo tipibno 


o»wni tj>btwn mm - m»na »pia ybuv - 23 *iat>» p-ir>»a 


— + V- + yi = ^ 2 _ + X 2 _ + y„ 

p-g 2 g p.g 2 g y2 


:>Vi3*i3 nNiwm voiwj 


.K 


:M.K.S. -t; o*on ni£>>9U nrr>n» t)H nnyj 


- , gr _ , 10~ 3 kg 

“ 1 ” A 1A _e ...a 


cm° 


10“ 6 m 3 


1000 


leg 

m 2 


:on owiim 

y, = 2.5m ; vj = 0 ; P t = 1.34 At = 1.34 = 1.34- 10 s 


cm z 




y2 = 1 m ; V 2 = ? ; P 2 - 1 At = 1 • 10 5 


N_ 

m 3 




m 


1000 10 


1000-10 2 * 10 


V 2 = 9.9 


sec 


*i>wn ^nb roopn Kin *thKn .o>nn tnt mn>b o>o*m o>&nn .n 

>wm ,ibu noin nVnn bbm (Pi) b:>>»i o>on >3D byd Kibsn 

*(yi) bD>o:i o>on mu mopn 

^nbb rmnvnb bD>tt:i onon bvo ^nbb om> tonon mpra nn mpn .a 
nsivn k!? 'r^nra .tpnsvn D>on ont pp> pbi ,^ira n>aoiooKn 
n>on> n>nn nantnw 7:1 b:>>nn 71m (^nb nn) np>i> bw nyow 

.nm> nbm 
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24 i9t>n irm>9 


d’um d*bnin min - m»na >jna jibNV - 24 iad» p-in’d 


pPnm pnnnn pPnn i>a o'wnrpn o>anP vnan apy aim >ip>y na k 

.Prua yipvn <yiA Piw ppyn 
.<liAP Pyo Kuom Prim *noya Kin >oDomnn ^nPn Py> mpo 


.nn-nw Prim PpiuoP niw <\n Py Pyian >iP»yn ro :o*T»>mK pin 
,p ’PiAon iPp\yo\u Prua nyipwn d >Pnon nPpwow rraip Py Panel 
niinnnn nK>ani hi poiya hksoi maipn Pv> nivPyn nK>sn\y *p 



.s Kin niK’sn noiu . h 2 poiya 
Py Pyaion Prim Pv nan 
,n>aipn Pw nn>Pyn nK’sm 
:Kin »ooomnn ^nPn apy 
Fi — Pi'S = p hi -S 
Py Pyaion Prim p\y nan 
,mnpn Pw nivpyn nK’an 
:Kin womnn ^nPn apy 
f 2 = Pa-S = p ■h 2 . s 

:Kin Pipwn nan 

F = F 2 - Fi = p -S- (h 2 -hi> 


:pPi , V n>aipn nai pma KinS - (h 2 - hi) P*mn 


F = p ■ V = W 



:pPl 100 


.nmiw Prim Pn\yo Kin W avKa 

<)iAn P pvov yaip naurn pm 
.nnaiw Prim PpwoP mw 
hki V -a <inn n<u iik poi 
.V’ -a nnaw Prim nm 
p’ V :Kin f|un Ppiuo 

p -V’ :Kin nnaw Prim Ppwo 
:n<j>yn pin >qP ,iKao 
p-V’ = p’V 

V’ =v ^ = 5 3 -^l = 100cm 3 
P 1 

100 cm 3 Kin n rmv n<u 
i 2 Vo now ^ np^nn>o n naoin 


_ V’ _ 100 _ t 

s loo 1 cm 


.q>)d!7 ynnv !7nin mw mnpn 'ppvn 
p-V” = 1 (125 - 100) = 25 gr 


.n 


.X 


.1 
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28 -i 27 loon rronroa 


yaib’ti oit - m»na >pia pi>N\y - 27 naoa inn»a 

:nnt?m pro mu pai^n ont Pavb:i mopQNn oun .h 
, ,, _ Veff __ Veff _ 

TWi .w hJiion ip» imnji jin o>w& wkd njnva ntn ontn 
nn Kin n»Gi >io>dn *ivkd Kin tntt nvann >t?)o>ODDn 

. ~^= bdpn nvn^ nnv u • L Wvn dA>n nvK!) wnnna 

wC 

^ minnn niinn nKnpi nv nsn!7 nmnn nnon nipo finnn 

u-L = -4 =* U) = -t=L= :twnn 

w*C ,/l^C 

onrn ntonon Kin n*nnn 'iv aso nmt^ noivan no>wn 
,nidKa ,gdd>od)d^ nv ont .noJonaoK nntya ^Ay&a >a>op9Kn 

.n7inn *?v asm pma 


rmruin imnnw ia oilman >i\ya nyiap m*tw nnnn mpo nnnn 

.nnr K>n 


.1 


Li*Ci - (Li + L 2 ) *C 2 


VLrCi V(Li + L 2 )C 2 
. _. Ci - C 2 _, 25 • 10- 6 - 20 - 10-6 

La " Ll C 2 ~ 2 2O-1O- 0 “ 0,5 H 


yafc»n o*ir - m*na »p*ia pl?N\y - 28 nas» pwa 


omn Nin o7ron oinn .7npi tai Pw ewa mu Kin Piyon 
:PAyoi tntn jih *p ovP ksoi .P = Ieff -R iaii 
Veff 24 


Ieff = 


Ve2 * Xc? V 2 ™ 2 * (zmsoVir? 


6.38-IQ' 3 A 


tKin paonni 


p = Ieff R = (6.38-10" 3 ) 2 2000 = 0.0815 W 


:Kin *mn ^y nnon .n 

V R eff = Ieff' R = 6.38-lO 3 -2000 = 12.77 V 
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29-128 *12)00 imnn>9 


:Kin 7opn 7y nnon 

Vceff = leffXc = 6.38 KT 3 - - - e = 20.31 V 

2 • 7T- 50 • 1 ■ 10 b 

030 ) i»*i»3 o\uo nno n»oo Nin no mm oomon aipoi7'30iKo .A 
'77o i9iNo n7opnon mion ,nnt owion 00 nmn ovynoi (x-Y 
\tmn\y iii’oo .o’nnon )>o yaion woano n'i7n nmi3\y ho9'7n N'n 

mion n>nn 90° (~) :Nin 7opn 7y nnom taim 7y noon vo yaion 

,7Ayo 


d*!wni *iiNn mm - m»na 'poa pnv - 29 *iawa jniva 

trtu> K>n motnv pm .miwnn mnyn Tpion pnno na yvr& .* 
:on o>nmn .nono k>dv o>*m> urn* p^i 
u = 25 cm ; v = -150 cm 


11 1 
f u + v 


25 


'150 


J_ 

30 


:!7ipi nvnyn imiwoa 


f = 30 cm 


viiio k>o Amu! pm .n>ivn mrrjin 'rv *rpi»n pnno n* nom 
:on cmimn .nono N>m> onm> uwk p!n osyn b\y isn 

u = <x> ; v = -150 cm 

:*jpi merry n mnny&o 

f = u + v = « + -150 = H^O ^ f = “ 15 ° cm 

i=(n“l)^ + ^J mwryn nnom 

n = 1.67 :pmnwKD 

^ = (1.67 - 1) ■ + j^) => Ri - 40 cm :’H mpon 

—= (1.67 - 1) • + i) => R 2 = -100 cm I’lniptn 
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30-i 29 *1900 rmm>9 



H = 


v 

u 


-150 

25 


= 6 


.X 


:mim tmrryn nn>n nntm .nna mny mino fimas mvny >n\y 


I - i + 1 = J_ + _L. = J_ 

f ~ f t f 2 30 -150 37.5 


f = 37.5 cm 


.1 


pnn vip>ii*7 woiwn^ in’J ro .mmp nvny K»n rowKin nwiim .n 
nK np’tviio miopn niuT^m anpo no ntm «>k qtk .nmn 

.otNn ‘j'o mnpn n»K*in pmoi rnmn 

nnp pp>ni> oononV in>3 w no-Tya .miyp nvny K>n n>iwn nvnyn 
mom dn rcnpo n-nypn nvnym pimo no nnn kP trm .n>Ki 

.no nanpn nmm pmnb *ry 


o’ijxm *iiNn nnm - m’na *pa }baw - 30 nat>» pn»a 


Si o 


S 2 


o 



• S 


Sj mono nvwrr >no in’s iwn npo k 
nnipo mino Hn jrvmm >n\y . s 2 -i 
.niMNnn nmn onsn’n yam nw yin 

\yonw3 iinm >oa inn jin kiiqP hi .n 

AX = ^ :nnt>m 

d 

man unipo \Ki d pmon nx ^\yni 

.dnorrofi 
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3l-i 30 *1900 niinn>o 



sin(a) * a 
d as 2b-a 

AY— ^ ^ ^ ' L 

d 2 ■ b • a 


n>upii93 SjS pmon on ba oaip Noai 

:b b\y 


S iS = 2b- cos 



:Nin d pmon 

d = SiS 2 = 2 SiS-sin | = 2bsin(oc) 

ninra ooonon) 

( 2-sin | cos | j j = sin(a) 

:an>pn jin moyb po imop noma 

:pbi 

niNn >09 annb >io>na a>ui 


o>bia> oon on >3 iin nmpo ooo noinnn noon bapb po Nb .a 
ow mm loo bygnm *rnN -npoo nu>o *hn pi ,y<jio >iw m>nb 
.niaaNnn noon *m>b bia> pnno mrya in o>p*ro 


n>i*i7i» np>o>a - mom >pia )ibN\y - 31 moo proa 

1*a t?n>n ,na>aoa >ibn Nb o»b>opNin*in onoinn nipa9nn aup .n 
on>n\y baa .aoinn bun >ibn ib\y auinm >a>opNin*in noinn ton 

.aomn *ijiv p> ib numn naiob *mi> bm 

.niv 5760 bo o»n n>uno pt oy >a>opNi>*n aom Kin 14 pn9 
14 pnob pro main -pNa nyAi9i bbnn p nNan n>ooip mnp 

.pnib iofn *|9inn 

>3 o>nouai m>na yiap nNoi bonni >a>opNimn pnan pa on>n 
*ioN3 ,nb>3N n> by <pAb oiaio Nin oo nuoi pi9no Nin ton *tuo 
T 13>3 ninoo om >a>opNV*n pn9 mai Nbi o>no n>nn in noun 
o»nn n>uno pt nyn>oi tiann ntnoo .<pAa >a>opNi>*nn prc>n 

.noun in n>nn b>A jin yiapb *W9N 

mop mNoio noonn moa >3 pi- *mi> naiyo b33 1101 no>on pm .a 

.nniN -mob nopi mi> 

ria>an ton baa) ,o»n n>uno oot >io nay 4 >9 pp tiann on .a 

:pbi (o»jo >9 pp 

T = 2-Ti/ 2 = 2 5760 = 11,520 year 
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1987 


’K >100 7 pn 1173901 32 7900 inn >9 


np>o’a - m»ni >pia pi>N\y - 32 iao» inri’a 


n»o 3 >p nmw nPP 77 niwnP inopPNP oi 7 A' 'Po’tnon Pin *pm 
7i7opPNO Po onovo n»A 7 iNP niyooo 110190 Po o'Aodno Poo 72 



6.63■10” 34 -3■10 8 
13.61.6Kr 19 


= 9.14-10~ 8 m = 914 A 


,7in> isp Pa tiin oy a”oDAonopPN o’Pa p’on >oion3 19ao> on 
o'A 7 dn 09 inopPNO 71700P io 7 A> on , 7 ni» nPm n>nw 09 ii»n 
poioo n>A 73 N v 2 o’aodno o 79 nP ntw n’OD'pn o'aoino .n’oD'p 

E k = h v - B :-wpn hhtidni 


.N 


.3 


-pIN PA 7 * 11 N 09 0 >> 03 A 0170 ppN O’PA IQ'OO 'O 10 N 3 19 A 9 > ON 

.onn 00 ooonnP o>Pi 3 > , 7 M> mop o’aodn 09 ii”o , 7 ni> 
>iw> i >3 n>A*i)N vrnnP pino mw 0010190 Po n>A 7 iN 0 i 07 >o 3 (1 
7111 oP 9 > 73 > 7 > 091 ynopPNo dn 7719’ 110190 70'on 010N3 moi 
IWD-lP 73 3 DN 7110 > 371900 1170 pPN 0 .lPO O'AOINO P 3 m'OO HD 

71019 no’Pa no 7m 7it»n 
nP iioi9n .moo in o'aoin vnooP oo'niid nP oaodnoi m'oo (2 
’N 711 P 317 p .'ll'O NPP 13773 7 > 00 > NpN 117 OpPN 0 > 7 ' P 9 9 P 3 > 
OIO’OP 017 A >1 TINT P 33 OOlnP IPO O'AOINO UN 7100 ' 01 110190 

, 00170 pPN 717 ' 9 P NP P 3 N ,70100 


o*^*flp ni3ian npna - ’n moo - 7pn imyo 


Po Po 'nio'NO 77A0 .70' ip Popno onopn H 937 NO ion Po 'oaP 

:73 ON 73 O'OOINO D 937 N 

AL I 



n 


.7 
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’N non apn naaya 


*im> pp *p “ini’ bm ^’Qpn aoipo Paao N>n nPapnan mpoan 

.1P0 7>opn yiap 

Piy Ppoa Po ’imnwn nap maaNnna c n>Puo nminn ami .8 

.ton an pana 

np’O’an ma»Pa aaian iiyiaP napaa nan n>Pnon nminnn) 
na>n>a niaaNnnP oiainy odd aana papn yiap .K i>apn yiapa 

(TllK 


*ia pana Ppoa Nin W 0 aoNa . ~ :p C aaam pao nn>n>n 

.anN 

AL = n C :pP N>n n>PPan niaaNnnn 

.C pp Nin n P\y nnjpnaa AL Po <pin Po yia>on 

:nmpi >no pa o>oaann n> Py <pAna Nsai yia>\yn nN 

r _ A (AL) _ AL 2 - ALi 
A(n) n 2 ~ n : 

:Nin >nia>N piNa , D 2 Piy mspiiaa c Piy pin .9 



D 2 

nyaun niaaNnnn anv Pm papa now Paaw N>n nipoan 
niPnn) ,ani> nPm (anN Ppoa Pa in) anN pana P\y Ppoaa 
(innn nooP mopn no>a inn D -a nPi d 2 -a N>n n>aNi>Pn 

C yiapn iP’ni niaaNnn na>n>P naaun nan niaa Nin papn yiap .10 
.na na>n> >a> Py naaiiiy *piNn niaa o»n ,ip\y ’ 39 inn Nin 

inn no\y aianiy Paa ,pm -piNa papa Piy innn nova nPn c 
.(ann Pm pap yiapi) am> ppc ay pap Papi anv pp 
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1987 


npn rmyo 


bap Dpna ptn yiip - 'a wm - apn mw 


mk^ npnnn 7>^nm ,pm n>sp;m:> ^npn t?v nnon <n*n 

17 !) >J11D>K piKi 



v = V 0 e~ t/RC 


:mkiwcq nKinon tia tnv 


.5 


:!npi nKiwon >q>k oy>o In Knm ok .7 
ln(V) = ln(V 0 e _t/RC ) = ln(V 0 ) + ln(e-‘ /RC ) = ln(V 0 ) - ^ 


.pvn ip Pnpi t Po n>Mpii95 ln(v) Po <pA oop\w ok 

:Kin ipn yia>iy 


ln(V) 



p\y nPPipn niPAinno Popn Pimp nP9pn Kin PAyan Po pm ymp .8 
nvminn Pun R paid P\y nPipon nrTAinnn Km n jimwn .PAyon 
1KP vk) .Pinmn imipji o>oifin Po mmAjiinn top niatm 
kP nnon pipe >p piP'an pm nnon pipn Pw ri’o>J9 nmum 

(ppinn 

pn’oni .nopni mop PAyon nminn nmn R PAin dk k»so ok .9 
,o>Aorn nK mnoP pp pobk >k .(pp pt ynp) pko psp nm> 
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1988 


npmn - nniin ni»na jitmw 


1988 iin»fr 5 -y 4-5 arwa jima 


np’jDn - '« 


.1-5 nratum urnnn vV?v *?u iruift p*?u 

.t imn n>spai£D yan <\v 5v v jm>nnn jin *injid omptjuvj nun 

/ m, 

V( T ) 



oimpj 4) ,«)un jiyaart? 


mrnp* 2 ) .pc j i A > na>n> >>n>opon pmna «pan n*o» p* mwa .2 
<nmpa 2 ) ?<iun v>ac ,A b na>ia j >!?D>upjDn pmon inn .1 
»m pmn me ?A t» n>N£*/ >>D>t?per) ipjvun K*n»> p* m>ha .i 



N 


\ 


\ 


\ 

\ 


>pai«n mvcr\ 5»c 5 m v.am> ,i»n aao 
muavy na^ou^s via p^ta ,;c>vm nm) 

o ra 

• v o - « y irnmni .’psw ynoa 0.5kg 


.-■ .y,akJm tZfc,.:.).-?.;:. .-.<■ S 


\ .n>5n p3*rai wnpa yaa na^ut?>on vi: 

\ nnuoi rwajnrm >jd 5 nnuca nn>n nnnpn 

l, '” nn n31Jl7 VP n>arpn run >d ,nan 

■i^n uniinn r* rjtm 


.2 
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1988 


npvDo - imam iwna ytonv 


3 v n 

mmpj 2 j .p>:npa nvnsn pnpj yi> v>»n On van* pmnn pm .m 
< pmp: 3 > p’mpa mOuu^on in: vid nw <iii* 3 i imp nmnnn pm .3 
“inN 5 "pc fjiunprn ruoutfran vu >vn papivon nrvnDn pn 

(jimp: 3> juvunnn 

.msnw *iv jpjnpn maw pn^nn jin .1 
aimpj 4 ) . 0.2 Min ’poiNn rwwni p>:npn pa pa’nn mpo o, yin: 

.mj irunv ,A *ii: n:w ,0 iyi3>v Jinny p^n imn i?y -3 
jn 2 iTioav ,B «i« n:in A nun >y 
A mi pa c>uuun) imnn cnpo 
\i Nin B_au 

,pi>:i» a>at> miyn vnn piysnMi ,iwp A * 111,1 
.(O’inp HMD C *iia!3 
.pnvDMn n>mon noon M>n C nun pun 
myna A <yun ay am n^> B nurw na 
.nnpni> o>:p>: n^Oia imnm tnnn pun .ymnn 
l>m ,-riDia troun pvmWo *tnN io \d\jiv h 
mvnp: 4) .iOv oOyion pinion t>o pm uiwiui 

mmp: 4) .a nmMpn W non: pm mso .2 

(pmp: 4). C nun pon W Him: pm nm .1 


.pp inn t>nvio R tn>ra >d:m piv>n !?y .4 

.*po>n vVy piv>nn mOy vu> >n> mnn 
wno Q)<nm A mipo mnn pm o>»n» 

.(O’VIP HMD 

,miyp nvi:p) mnn nypp >sin inn .n 

TWO (H3PW3 nyiMP3 'TttlNJWllW 

(pmp: 4) .pn: mbm 0 pntn 
miup 6 nninvo jmtv mDn yiray no nm> «nrr im noo .3 
(pmp: 4) t.R piysoMO *jp3ivp pm hud 
1 >m .0 = 30° v p A nnp:> now mnn .R = 30cm piwnn wrw'iuu 
pm o> 33 ipo ,cn ,p>p>ii pn»no iph 3 .piwnb mnn ya p>t?n> nvnp 
(pmp: 4) ?BC ,>o:Mn n>* 3 >30 piwnn 
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1988 


y'pxm np>*a& - nrunn pt>N\y 


K*c 5 n ,"na>o 150 r*>*n m>a>n> nvmn mauNn -my >i\?>a nsc .h .5 
.r^n-iviD a>ao >>jyn tnt>u»> ^iNn-in: 

iniysnNa “innivn nu >3 


.n>5i?nn nun - m 
.xiKn-inD pv-n - R 

.Ywn-Tna* aoon nwn n>»nn tn^un uv*n - r 

.'ONn-niTr >:: i?y avpainn nt»aan mwn - tr 


cnmpa 5) .n ’2 a>au v^ N r,onD aia’o tin *h n>yua , nnn 

'V nivnsa rwn-*inD r.N r.a'pn ,n*n\ypn piiba nonvnn ,b>n ronn .a 

.ViNJvma »js-*y mipa nnw >vkj 7>nn muon ,mwnn-ip 
?»nn r;*'.r Nan>n yind-ivd >aa->yn top opm 
mmpa 7> (.n-pa inawn Nuai 

nn^un vrtNw - -i 

. 6-13 m^un niinujn won *?ii mm 1 ? •p‘?u 

o>rnaa noiat n>w)in nvt?ivo moan prr 3y iin nmi?N o>^od nx/rca $ 

Ji^aua vaia iin "i\y?o i>>ni ,o>va^ >*ano mojan ya ?cr.>n undo iua 

oivnpj 5 j .aaun .o’yasa o>a>nnn pN nP3na >vc>) noiat 

r,N uC’xnn N>n 7^31 ,nimn n^Nin oinna pyn n! 7 inun 7 *>a aaun .n .7 

mmpa 3) .ufiwn a>pmna n»N*i> nnay 
n'u 50 ^y n}iyn pmn!> im )fliN3 niNiir yjion Mm »nn-^p din .a 

.u>y» 

O’D^y no wi-nyp o*tn hni* nmtyao ,D»apvnn nviy nnay no 

mrnpj 2) iriNa o>pim 

o 

.d»d iai o>!?i uanN n^nc o»mjm 

,2 ) h :ooiin W7 pt?’na c>!?jn oacN 

*1 , 7 D>a>n raw C’on pmy onavy 

.(oonnnn -rnN 3aa raw jvn>naa 

.ooiinn >w pa rvnann ip nih MN 

.o>ion vana !?i n>m injid AB yppn 
-.an 

n v t =* 12 — ;*on h -pina >an nn>n» 

. _ cm 

v 2 - 10 — :n> n a inna ^an nn>nn 

yana oavan >an nnn jin ia <101711 jjnano> o>onnn jin pny?i .n 
cjmipa 3i . MN ,o>annn >w pa inaan ipt? ny»an A nnpano 
(TirnpJ 2 j .nniN avm .rrpawn n>n jin imanaav D’vnnn >y p»s .3 
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1988 


tnov/ni nolwn pbnv - nnAin x\vm 


mmpj 2) ?tio> mw aoiuuwn o>nv noai o>on noa .n 
rnrnp) 3) .o>fli»tt>K i>a nrum> ruw ,TD>pa ,tkji .a 


.9 


0 

— 0 B5 ! 

- 1.51' 


o>Nsmn io>» >owNa owma o’mop^N .10 

« 

1 p>n *p» nNsinai ,tn - 1) 7io>n ji»*d 

2 

rpoOon n»n> omwo n>N o^oidnc 
iron nnao injid o^nnn .(n - 3> 

.p>» own !w jittw ivruN 
jin o’*nna o’Oiopao onip nca n 
o’dwnho aapjion onopaon 
itPnh ompon 
,n>nwn nvo*i ya onavon jin 
( jmipj 3) .Wn o”tnopaon ompb o>n>Nnnn 
<jimpj 2) nnra *wpn i»n *pw owin nay» nw> ^ 

a>2u o>aaw o’ynoptw vsD non .ininn Nin ownn t?o 'noiton >nnn- 
.vcvn aoo ooaion na*n oaiai? rusna ymin 
o’lDivn .mvavoJ Jivraiv w) n»w>pn np>oon !?\y o»p“in ux. V>s • * 

(ximpa 3) .m nvnoa 

(jmipi 2) 'lit m»no jvdo”» p isoi ,’nia *y nironn'n p no .a 

nniwin jin o>n>jna -wnd .wjw oiprtf nnni n>vn >£Da now paw nvo 

.ijpoi pt!? mw man i?o ui»>y pi ,Twn 
pp ntw w >vn ,pp n»>yn pt .Tinn nniama DOtfniiQ p iwq ,onn 
tnvnpi 5i .(nvup i>wn nmuinv ,n>jrP vm) pcj m>>njn 


.11 


.12 


mvnpj 5) ."Don toidv nih iwo un> oonno Oa\yn yoo vno 


.13 


■pmun - 'j p^tt 

.14 - 18 ni^Ntun umnn vt>v ■?!) miB 1 ? ■p'JB 

.1350V !?*03Jv?iaa *iv mw o>Jyw poonop^N Pa>pn jin *mB5 >-ra .14 

,11110 >jpai rmn nano am an thni pi om noy urn onano ,p nw 
.900V -> nonnopi>Nn tw'awia typ ,*pn fwurw . 3cm wn 5ya 
(iivnpj 5> .-wcnop^Nn >n>p jin avtm .N 

noonop!?Nn >y Poonn pocn jin avn .a 

.niaan >n iQ>nn m 

minpj 7> .*man tm iu>nn >nnN (2) 
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town “ imnn m»ra ybxv 


.15 

12n -7 inoQ 73in .(Uudim>i) ninvyn 7331 mu mua o>*uinn nnn npo !?k 
, n3iv?n> nnt .n»3W mu onann mut> ^upna nnnun nnitpa rrwn muni 
wm roiwnn munvy nm-Sv .5Q-> im jivninn n* jiw> \y>v manm 

.nnsy nuwa n»Nn> 

<nmpj 7) ?nnnn mpn >v jrnusn jinunnn >nn n 

^20 .rjiwnn muy >»2pna .tjiwi ,nan> inu mm imu nna .2 

tjmipi 5) imnn vyojn iinh nnsya >u>v ^ifvv 


1W3 .lmiTvwo 20Q lnmuinw T>nN ^>n Nin MN ,o>Ynna ijtuian iuyna 
.0 on dh^q i\3D“i2m>5>on ,M -0 60cm pmna P 7»in yinn 
."H5Qi2CN>!?>an jinujin uni ruinn nmpn xn>n>jan npnunnn t\h njtn 
<i= 2 v rmnn inni ,e 2 o'fon inn .n 


.16 


\^\WAAAA/^" 



*2 


(JUTipj 6) ;R ion l?y 
P 7”3n yinn ra< o>mn 
•M -n 50cm pmoa JiNamn niipj> 
^R- 3 on asna -junnanx^nn 777 on»> Ol? m»H 
(nnipj 6) ?R Tun >y nnnn nny n>n> no 


.2 


oo>>ig Jiann >ud >w *pw> v ^ 50 — nynp nrpnna p>t?nn jwiro pm X7 

.to’itnji hni) >p2ixn tiwvdd oy <x ~ 30° ji>ita o»iP3n ,0>>>2pm 
anairw om ,d *0.6m mn o>u2n pa pninn 
.R = 0.05Q uii733Jinv 733 niy^nNa on >30 
own >*n pinn >w wtownn imujinn 
= 1.6m pmna uinn Nim ,t = 0 ym .nn>Jt 

.7un in 

>pj3Q my 71112 n>ran nanynn >a 
>2^73 Uiioi B=0.08T uinsw ,7>nN 
.(’pawn n\y»n3 731**321 myn 

, 4> >P3inn 7uvy> nnou 2iro .h 

,733m o>odh J Pinn >7»->y oirmn 

T 

.t in in mapaiaa 
?R 7332 011O1 >7U) mwmn onm jtosv >nn .2 

ryin mnron tnn ^y >oi3nn mvn >>yDniy ,<11101 >7111 non inn .3 
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1988 


rrvnn >p^ai town - nvunn n^>ro 


■jnw nv> 7>n nsb 3 pson ono >vn d rain .>pow m>w >v roio pro 

.<o>tnn nNi) parnn onn> >>:ipon .iina 


.18 


|D*n 


777777V 777" 

o>3Vo . 9 jpm psnn unD *ww P**in »* “ ^ * TO P °* 1 ' o’nnm i>yfo 

.9 n»^n jin omim ,d nron jw 
:>TO>Jn J1W2HJ1 Jfc3V7 *|»3D^ 
0.06 0.05 0.04 0.03 0.02 : OOm d 

23 27 32 40 51 ;mpyn> 9 


.H 

.3 


armpj 3) .d n>sp)iso ctg 9 >v <pi uo-io 
*in 3 7vy >unnn mvn >pown aoin tin r m>Diu\y n*iin >*sy ,avn 

mvtipj 5) .'onh 

pn-nsai i>Pn Piipna o>nmm ,d=0.04m pmcS iv>vn >»nn jin on>tno 
.two *jvw >w 7>n nnno 0.04ra 

jw ,n< Tnpca ,n>nJi no jv£2 *J?wa 3A t?vy on otk o’^^nno *inN >ds 

tJimpa 4) .poJ ’pscn unn >o n»\?un 

nrni ’ma - n p'in 

pna “7DD nnN n*?NiD o>aw o>?*ia >wo nV?Ntu ’jw '?u min’? T^d 

o>t»ni man min - imo pia 

ntnun 15cm pmn: >oawn tsh 5s> as>i ,!0cm imiiw ,AB - vnd ossi .19 

.iD’vnn nun 20cm Nin n>\p ipMcn pmcv.MN ,npT ntoio 

.MN - 30cm :yiru 
M 


■t" 1 

10 cm j 

1_J 

C 

i 

t 

p-15 cm-*i 


B 

1 
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1988 


m>hn >pno - imian ttvra 


n\y*ryn n»*y .1 tin awn n 
n\y7yn 10 mom pmn .2 
(Ttmpj 15) jiin-m raia .3 

nm jin , 5:1 bw rn>o njp >35 ,nwi 7 mano 5 owmin jin pnyn .2 

(Jivnpi 10 ) .mn’Nnn tn>r)p obno bv uiuip >7>-by ,o:*yn 
nNsnv >») mom jin n <u>m pn-anob o’vnrm jin n>w pnyn .3 
J (o^yn woj A rmpjno Jwsvn *iin yip bv nabno jin vnntn <’a 7>yoa 
-i>sn in npmnv ,mfinryn by rmpj N>n C .C mipja rwnyn jin muym 

.12.5cm Nin >t«mn 

miy N>rw 7nNb 7iNn yip bv nnuwann mva jin nyap 7 *>d paon 

mnipj 15) .nvnvn 117 
1J1107T1 JIN J11N7b 1J1>3 dnh .7 

>dd) mmn jin >2 70m pmanob o>vnnn jin aw pjiyn ,p on 
iiiDin jin jnN7b iji»j uanw .tund jin owm ,<'a 7>yoa jinsdw 

tnmpj 10 ) .pnj - Nb on .nmabwa 


o>>mipJ nmpo >W 2 owdvoi ,o>bJ oaoNa o> baiD 'onyn' onn: >w 

.d Nin nmpon ya pnnnn .o»5jvd o>bib 
.jnnnnna “7yir onmn p inN 5a 
>7>*>y JiJ»3iNDn JiiaaNJin jwaji 72 <ii>ji oaaNayy ,735 o>N)nn on no .n 

(ximpj 10) toaipaa o>yupn nnu >np 
.o>D»pjiD *n *}>yua owpiaan ownnvy nmna .niNan mbNvn by my 
ip n>n> nmpon >w jin nanan yopb >y*DNn 7JNn\y ,72b >N 3 nn ina .2 

(Jvmpj 10 ) paon jjidi* 

<Jimp> 15 ) paon jonaun jidish nip 730a jin nuvb yvj 7*0 .3 

1WN7H noun ip bapna jvnipnn 10 (L»d) L pnnna >2 pnana .7 

: 11 J 13 on ,nmpDn ya yaian bian inn >y*aNn x=0.008L pmoa 

ainipj 15) ? x - 0.02 d 

().0L 


.20 
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1988 


m>ni >p*ia - jinAan iti>nn jtow 


myrna r\pwz - pna 


rp>n»0 mnv jp>spji!> ^nup^Niino ntu mwpn n>w» mnov ,n:mot> .21 


. 2.4eV nvp 

nt jidjiod o’jnupto T)u>>$> did) >n>\y ,-iJiva innn ion *piN mo .n 

<nrnpj 13> 

!> yy »n on ,w>9»v o>mop>Nn ^yy jpyo>opnn n>J"UNn n>nn no .2 

(JllllpJ 12) ? 3000A Kin PplDH niNH 
(jmipi 13) mi)N o»)nup^K >\y Jiwnnn >nn .1 

mwipa viran 5in *pw> nsyyn nnon ya nyypn jin iNnnn «pj ouno .1 

aimpi 12) .(o>v3tn iTtfO o”*i3od o>3ny pot? ym yK> 


.22 

mon 4 tin *i>uaao mi« v>an .nnu oiunh imo oomn .n 

.p>nn own >\y Jiuwmn n’nnm 
>yy jivpdu n»»Nnon n>niNn jin mnjN nm >3 -p^ owni avn 

mmp) 10) .o^n-inop^N 

nnm ,p>o >owni j\vrio 12.5cV >vy n»niN o>mvp>N nei>N .a 

pm ?n>N oonop^N miv>v n>l?n>Dpon rwuNn non >no .mnn 

(Jirnpj 15) 

o’owxno >apn»n onupoon jin o>nnon o»>nopf)pn o>npn noon no .> 
o»np5 mo’Nnon n>nwn nun ya onwon jin *i>>* »n>Nn onniyon 

(nmpj 10) ,n>N o»>nopop 

mmpj 15) ,nt t>in avn ?uno n*pn >jn ton o>njid *uvb nt>N> n 


rwp bv> np»aap - pia 


.23 

nv’Q >30-!?y nnuoa amn *mav ,id> >mann >Njnn mo n 

cnnipi 10) poj »p>!?n> n5i 

vifl>vn rmt >nn 0.3 Kin no*)*:? ina ya iwmn oipo .3 

<nnipj 40) jnpimn nW nnan in^irp naw .rmynn *:v 
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1988 


nvrn o - nmnn m>ni iftiw 


rmnunn ,R itn>rn M wunw N>n >»*uj ao-nn *)nd jinn a>o 7iNt>vni> ipr» .24 
muov - >>*n f >»>in yro ,nn>)t muop * ^nn .io>n *\pn >paiN i>3 !?y 

.(O’ViJi riND mspa >-!>n ,m 
h mua .nnun 223D >?“in tin omn»D 

in 

III l— , 2 h nn'ib >y?nv3 .indd o>nn >)d 5yn 

.5:>nn vipj 

?!?ann vnpT >!nn mn«i in«> im n»D N 

rnvnpj 25) 

5>^in tin o>ctna ,i?annn pm >ymv inN!? .2 
jinnjivon oinn mx» >no Dampen 
mvnpj 25) ?tdd ntuniiD 
m, R, M, h :n>)mjn mm *pjinwn n« npd 
. g jvvoinn n>>ajn nsnxn mi») 

.n>wn oy -pD>n Tiirvo n n^wa rmn 



yflib»n ont - »yn p^a 

,240V i»ai!?>n nnn npo mm 60W / 120V mu i»yan> >73 .n -^5 
-}>>pn nnsjJim ,f = 50Hz :N»n nnnn *ripn nnnn onarm 

.nn»Jt 

timipj 20) iWvn l?w L nunwnn >no 
:n>! 7 N narvw id n>->y jn nnn npn mm mun jin >>ysn> m*J .a 

.^apn !m>p jin Dvm o>NTinn »von tin rono .o>njid >ap ( 1 > 

.*mn nnunn jin avm o>NJien !?jynn tin wio .cpnjid tm < 2 j 

cnvnpj 30) 

: n>h nnen n>xi>im nn»ijim J V = 600V:Nin i>Dit»n on poo >vy rmnn .26 

rad 

: iMD’pv >ap,R=12Q :mr»uin\p *»J wa online paon *n .<o= 500 — 
lOmH yarn own ijiuaun jin jiup> vi>jp ,nn>« invnuirw >>>ot C=50fiF 

,120mH > 

.1200V >y nt>y> tnpn mmb v* N>wn niievy t»pn ,™n>Di >oypo 
ttivnpa 25) tfayoa tmt> >id>p >i>e>opon onm me .n 
trimp) 25) !>>>pn nwwnn jin on>>N yin> tdidp ,omyn one .a 
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m>ra >p*ia - nrvan ni’m 'pPKw 


o>«tni o>bmn min - »\y»an p*ia 



ronn now H nmuv ,ji>T>Tj mwo .27 
,n>ooD nT>3on mvp iinT jiojtid ,S >o»jan 
.non >aTp iupw nrmpvD 
jinno >c*03 mwon nsio Ji’sno *w>o 
nv>)on ji>flos rmnT xrmn jpaton >jsT 
.cq>vxji nNi) mwon wit Tyo h ~ O.lH nsuT 
mypa ji>opsn . >jd Tvb nwn xnT 
jpdto »*o75.6Nin 

nrunvn xT Mran nwn jnwwwov j mn) imwon Tv h mun ino .k 

mvnpj 20) cmwon jiojtd Jtvvs 
. 27 °C H>n jraosn Tw man Tv mwianon .i 
TDV HD ,nn mwoa noth twh jw oonT oo>Ti irransno wnT tv 

?nioo >cm rouiT mnw moan 
mrnpj 20) (,n>suDn Tv o»wn xnT jin n»n> 
iT>n ( miDp w nT*m mnvo nn>n 'i pTns Juwnv immoron tmn .j 
(JO" npi 10) .1TD1VT1 JIN pm) m»» n>n k_T mom >tn \r\T 


yiT>p *isi> oim .Do >o»3sn ntnpv >tjn tu’so v 0 mvntn *on> o>o on 

n , .__, icwnn wn) *iow nittn pnnan 7*nv Tdd iop'. t”n ntnpv 

liJhflfiW ifjnm 

5 , „ j r- 3 1 t^ l. .— in _ nvpn jin Ntonv nnow nno .n 

Ya ,h ,pmon yxi ,D,v.T>on iwp vs 


mvnpj 25) 

/n pTro nr\D»av nno-un jinys 
o>on owyp nsv v 0 nivnon jin avn 
d*o 15 pmc: >s vvr> ivns ,>33N tu>sb 
mw o>on vT>o wp nu’sn nnoo 
.*iu>*n Tv »o>jon nwp n>ynpT 
mvnpj 25> 
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1988 


(Unseen) *1 ph imyo - nn;an nj>n:i p^K\y 


VP - unse*«jwwitt3 mavtt ina» 

jinw*a nxnai mrrv nsnyoa imini *mi>x :i *c» »io>3 

(fimpj so) jvitnan dinsiti mw>“n >it»3n vw*a :N p^n 

.o’O’Nnn iniN) (3’u\?t>) is mtyn nnipt mm )mon tin 3*n .1 

myn .nvnyn tin n^yi (n!?yo >ai>3 nonon t^n) nNion tin )n3i\yn i>y ron 2 
.nvnyn 5v >uaiNn n>un by -pya ron> -non oa nsp\y 7s bnon tin 

con jii»t jin nNinw v> con jin rtm ,'oawn nm ynNb ,nbyobo can J 

.(onrm nni) lavonai con anna 



cam? a!? o'd ,’oaiNn nmo nron nbNov no jypoa r w>n nN tin 
."ncpbna Nbb n’NT own ym nt a?io .dhio^ d>tncj lmmi 

tin^iti tin DWii can Tyi n\rryn 5v nnwa'cn nw’oo pmon tin inn 4 

.nctyn be fl tpinn pmn ini - imnn 

nmm yiron bion 5v nin’o nNinn on by noam nNiono nvnyn jin mn .5 
.'btn wry' imu ,nb miosi ,n\>nyb nnno .noipob nmyn tin 

nN own ."niciyn ims" be ,f ,tpi»n pmn tin ( 4-1 j) bon -pm "mo 6 

.nNSinn 
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1988 


(Unseen) *ipn jmyo - uruan flint! 


(nvnp) so) jiwprtti o*aiP»n ,niNsnn Tn»y :'a pVn 

n!?w D>nnon D'nwwon >)w noPa ,nnv>D>t? nway N'n iniwaaw nwayn 7 

.o>nw nvDiopy ’Dim Pya on 
^-=(*1 -4){~- +—1 jnwayn ’w\?P nnwn wonwn 
f v *«7 

Tv R-i nvoiopyn wn nx awn!? na ,nrmw nwayn Tv fl apion pnmi 
.m =1.5 xin nwayn aom Tv m>awn oapn >3 nin ;nwayn 

mown >ol> Pnjn may" Tv ,f2 jpton pnvi nx awn .8 
1 _ X. t ~ 

T~ f< ^ 

.•jnaiwn nx pm ?amn nway Tv ni'oipyn >n>aa ono .9 
pnin Tv 'T\ 4 m’awn oapo nx awn .10 
,p») mono ix n’won won !?w mnan oxn .11 
.pci ?mto» ix ntaan nway x’n ^mn nway Dxn .12 


(niaipi io) Ji)vn fibxv j?*n 

nxso) nway!? irnpoa ,'naipi a’xn xsoi main nway !?w apina .13 

.(D>wnn nxa) nnw nxara 
•pnn !?w o>xnn wiuao mtya nawn n’xnn Diiyn !?w moan n’nn p’n 

am nap 
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1988 


(Unseen) ipn miyo - mum iu>m )i>no 


n "own v? — unseen rmanaa 7ip>s>aa maya paw 

»*m> >*»vn *iy»a ainno :2 'o» mo»s 
( jimp) 40) jivptan niNirm oiwni ywa :'n p$n 

,X 71) ,7V>» 1-3 1371NYJ B 1»^)0 .7UD7DDK ,{J11»10 J1'3 *T1J13) D»10 7J1W7> 

,)nw i>)n pouq 2,7ian *>*>ji r (>ni3n n» p pdo 
rfc’nm 7oo» nt pro) nonb oik irr»n>3 B -pyion nrninn jin ijmnm dwt 

(mion ’"y ru’nan 

.o'vnra iNinna o*3'37n tin 73n .1 



*piN jin own B -p>i»n >o o*jw o>3iin 73n Q-i P jmipin )>3 .2 

.Jiino> o>)w D’37iN nya7N Dy nnno ysa .rrmo >33 D7tn jini -jpion 
t> 7\22NW pt - 73>3 7Mp )»t> >)ynn JIN 7UD m'113 >33 !3> 0*0 

.7007D0ND TIN7in TIN 717>33 N17p> 

:mi n>a\p pn .3 
,D7f 73iy 13170 B 7>>1DD yop 771N ,d 

,nt iPio yop >o nmjjinn ,R 

,>iyo3 Ditn nosiy ,1 
,D7tn noifiy >o *3amn -fiyn ,1/1 

(OW7J1 DN7) X 7)in tin >sy»> nt-in .4 
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1988 


(Unseen) apn mayo - nvnan JO’na iiPnw 


n*»»v nPaoa jiiNSinn jin oiuni ,p->yp z ^yoa mo roan on Py tm -5 

.(p>>>p 3 ffw 3 nPnv?P nnvta) 


(niaipj 60 ) nupvai o»aiv»n jnxaiTit tw*y P*n 


•prw >iaP) nswxan nPana ooinin >aP R Pv> n'^pnaa l/I Pw T<3 \3U3t? .6 

.(8 'ud nNainn tin Nap ,*ia>n >a*i« jin yaip 
.niaipan yi aaiyn anna n>NJi»n av»n ipn jin \?vno 

.7 

?n^ yiap '"y isvon »Pp’t»an Pann ino .«)*wn yia>\y jin Divni yap .n 

.R-n a’* jin *pm*w ay awm «p»ii jin i^on .a 
jit iiJi>n n*npJ >”y lava >Pp>o'D Pan nt'N 
K Pv way jin owai K jma TWi’nn jnipi jin r>ia po 

j/I-i K ,R ya awpn jin TiNann jwbjib nnon owa .1 


l/I ya ™.*>Nnnn *|U« «P* jiaaipn o*a>sn Maya Py \?oan .8 

,n*»jvn nPana D’junn >aP R Pw rvspnaa 

aim Pv> imaMnn jin nub .-pvivnau onnN oniJi) intyai ppn nam > n ay .9 


(ninpj 10 ) imtn jiPnv p*rt 

mo ."aaPa a*p ptp” Piyon nx annp -ppyw aina ,P*yP 2 Tyoav nxama 

.aann .it nxainP nia’f >javy nmaP 
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1988 


wait? nniwi 


1988 - nvaio mawfl 

n^«av; 5 m ,*r X = 22 m .A t = 7 sec .1 .1 


v = 12.8 ^ 51°20’ .a X - 8 m .K 


m _ (m A +m B ) //cos(fl) 
c 1 -fj,co$(9) + sin(0) 


X = 1 m .1 v = 2 — .A 
sec 

a = g- [/f-cos(ff) - sin(fl)] .1 


u = 6.2 


rad 

sec 



.nuwa runan .a 


h = 3 . 6 -10 7 m .3 E k = mgR-fl - .n 

2 • rl 


.2 


.3 

.4 

.5 


D - -2 D .3 .7 

6 = 24°37’ .a .8 

.doi*io>un *13001 oowi aoiomn *19001 o>oi*r a>9ioii>N .h .9 
.fllOO <pA10p901 O’SIOtt’N i>i *rn9nP pu .1 

n=3 => n=l *iii>on .1 .d»P*iop 90 d’lip rwiPo .m ,io 

moN no>Pan onop 90 .diaun 0P19 mmni >Poon poo .a .11 

.<)m m»nP 

iivon ,runp oPi9 hP inopPNn oni oum>o o>PiPoo oi>p .1 
.rrrni nunN no>P9i 71*11 P1P00P P1P000 

.*im> 711N noo 19P1 ninion pr .12 

.*im> Pvta >PPin owi pPi *im> pp moion o*itn .13 

Qi = 910~ 9 C ; Q 2 = 610‘ 9 C .1 C = 6.67 I0 12 F .H .14 

mill 6 .1 r = 2S! .H .15 

. 09 N nnon *nin Pi) . 1.2 V nnon *npo .h .16 

V = 0.171 V 1 = 5.7 mA .1 
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m>£W? now* 



1) D = 5D 


2) v = “60 cm 3) y- 40 cm -H 


.19 


0 x ,-t n»)l91B» - « lt1 - n 


,n\m iwnvnm nnnnn .k • i -° 


. m * v - 1.74 eV 
V =7.8310 5 - •> 


n=3 


n =l X = 1028 A .1 


_ m-Mgh ^ 

E ' 2 ■ CM + 2m) 

R = 240 O ; C = 7.66- KT 6 F 

112mH<L< 120mH W 10mH<L<48mH 

T — 68 7°C 

niop munooon .x 


3 X = 5179 k a 


3 

,X n=3 .1 

.22 


a = 46°24' 

.23 

t = ^ 

fh]lMX2my ^ 

.24 


L = 1.32 H .14 

.25 


I = 30 A K 

.26 


H = 21 cm 

.27 


V 


0,447 


m 

sec 





1988 


i loon inji>a 


-1 'laoo )nn»a 


sec 4 ~ t = 2 sec 


Vt - v 0 + at 


= ^iVg _ 4-2 


*r»nom \yjon\yj 




v 0 = 4 -H- • v . _ m 

sec ’ Vt 6 ;rr ; t = 5 


•on o’liwn .nimrin ^ ^ 


sec s see 


_ vt - v Q _ -6 - 


T- = “2 


v 0 = -6— ■ v, - 1 ® 


• on O’luun ,nynnn bv 


sTc -• v * = I— ; t = 7 


>v^in ppra 


sec ’ 1 ~ ' sec 


a = Yt-ZVo _ 1 - (-6) 


= -5—HZ - , m 

‘ 7 ^se? 


(A) 


• pi’ n*nj <]~,xn 


2 5 



, 0 — L — 1 —I—L 

12 15 17 19 t ( Sec ) 


7 ~ “* ~ * * 
^V-nb b™*, , unl ^ ^» 

°’ P5,> ™»«’» 331,0 1>n ? 

- 1 wn ^nvvy 


X= -° + v j 
2 1 


*)un *)3vw pfiiion 

■•nnom 


x-Xx +x 2 + x 3 = ? + 4. 2+ 4_+J 4+ 0 

2 2 3 + ~2 —2= 22 m 
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1988 


2-11*1300 niinn’a 


jim *i 3 iy Kin pm *iooa ,d 3 ndo yi ^iin n> 3 > 3 o nrpnono p? >3 .*r 

n 3 ain Jii*i>nono 3 16 sec into .nPMoo moo pmnoi A mipin 
Min > 3 o>o 3 on pmono 73 nupno pmoni ni>o> yi 310 «iun noun 

. 16 sec *if»NP 

: 3 o pnoo <inn 33 iy noon oon noon *tyi n>y’ 3 on noon p 

X = Xi + X 2 = + ^ 2^-6 - -27 m 

Kin 16 sec nrn^ tk ,nj>&> 22 m n>n *|i*n m yop yysftv in>a» 

.n^Kow 5 m nw 


npooo - 2 -1Q0JD pW9 

.Y -n nm >a yap} nyuitn pt ,n>paiK npnt >mr k 



X = vt = 81 = 8 m 


:Kin >paiKn pm»n 


k ^7 X immon .a>n>a*i >:w& nnanio nrvnon .a 


Vv = g -t = io -1 = io— :K>n Y nnn tinman 

1 sec 

v = Vvx + v? = -J & 2 + io 2 = 12.8^ :Min nPpon on>non 3 *m 


tg(«) = ~ = y = 1.25 :Min nn>non yii >3 
a = 51 ° 20 ’ 


n&snn >a n’VUN nio>Y > yx y n> 3 a) x -n nma K>n mvmnnn ,a 
8 — K>n x -n im n^ooVon vu ^ tinman .warn n:> n^>yao 

sec 

.ptn 



:timtta> nw^Mi viiin -n»m pin 


mi • vi + m2 * V2 - (mi + m2) * U 


U _ mrvi + m 2 -V2 
mi + m2 
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1988 


3-12 7900 flUTOiH) 


:m 2 *11111 Ji 017 pni mi lira vmn UK 

it = 0>5 -8 + 1 , 5-0 _ 0 jn 
0.5 + 1.5 sec 


oinb roan iwwpn nuniKn to 
AE = Wf 


.tiwon >bip>v>3 pmon hk ksoi 
. 7 )i>nn m imnv npy 



• (mi + m 2 ) * v 2 = f'X*cos( 180 °) 


- 0 * (mi + m 2 ) g*X 


= v 2 = 2 2 

2 /x g 2 0 . 2*10 


1 m 


.7 


ftjMSD - 3 7000 plVO 

nbiv 7^ n>n Kb mnK nbya obi Kin b <jun by byon in>nn m .k 
int >i noob pb Kin A 71m by 7ii>nn m .ysn^on 7iw>on nbyoi 

.nmji m 

mb n b ’ mun m byi9 KbK n B bn bpiyon byo Kb A <^nn by 

,B <)nn by A b>y9DY/ N B >bKnon 
T 



:B >iAb jnniin mowo jik onni 


f s mB g sin(^) - m B a => // N B - m B g-sin( 0 ) = m B a 

^*m B g‘Cos(^) - m B gsin( 0 ) = m B a 


a = g* I/z-cosW) - sin( 0 )] 

:A 71A mb mniin hkiwo nK aivni .a 

T - f s - m A g*sin( 0 ) = m A a 

m c g - T = me-a :C 7>Ab ninn hkiiwd oivni 
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1988 


4 3 naoo nisnn’9 


mc : 


•a nNlT UN anmmciut ' T ' TUi 

?) 1 + mA; 
g_g- Ip CDsW 


&' a 


me = ^r^cosi.6) + sinCfl) 


mg cos (a) x|/ 
mg 



.n>m» n»K* **» ^ZTZ 
oW w *>«» »> 

mg-sin («) 




^ veto* ™* n 1M * nn nin311 ’ nn nWP ^ n’o oJl ° 



.H 




V 2 


V' 

tg(a) - — 


SFy = ° 

N cos (a) = m & 

nyiMi >nn X 


SFx = m T 

N-sin(oi) = m- r 

.^pi nNiwoi nKiwn sipV>nn 

:w 1»H rttlll r = R sin(a) ; v— ^ 


,-- f-TO -62^ 
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1988 


- s *1300 )Vuva 

" SB * ~wn.»snnunsnn 

E = Z^l^Nn :N>n >bAi»o 

2r 

mvn N,n r - 1 noo N>n m 

K>n M -ny>o 

K r ’*” v ™‘ UN ns wins «,. TOri sa'on 

< - * * * •'*»» » ■* « *. ZS 2 £££ 

2 ^}— = Ek + 

K 

E K = “G-M-m-f-L 1 ) / , 

L-r 

ftawn «W»ftW iWiD g = G-M 

tmn *,„„*. ~R r ~ ^ a**) 

w, ™.;:^zz n > 

^ 8 ^ hn nyiipn 

™ no »«» run -, m , J9 bv __ 

- - . 8 Mr s r mn ^ 

m “ n ** n “" 

n ‘ w ‘f’bAvon nvunb 


G'M m _ v 

r 2 - m • — = m * cj 2 * r 


vf 

r 


u> 


,2 - G-M 


u? 


_ 2 ' 7 T 









) = 4.23107 m 


•' r ** NWDb >73 3>njj 


h ' r -’ r1 * w Sya nrmn 
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miwn i*nw ^ ‘ 1300 1™’° 

w »«*>»■*»’“•£"’"’ ^ 

n^Un nuwww W>» P^ niU1 ,nn 3 .irtWo 

W nw * n SS ,S» »* tmw » wttt 




.mftvn i^-TTW 0 ^ 

,1.1 „ wlS nnno^»."«^^” 

f u v on -,o miwn QN 

moin m ,„ ^ 

\»vn .Tpio^ pmea ni n> -rpran pnm oh nran 

iJwop I* tm«n "W" ■’ n '" ” , ' K> . 1 W » m™" 

im a» «*•” *" om> 

“ S« «* "" " ° •'“ 50 “ 

pun 


.K 


.ti 



. v = -50 cm 


:p 5 liw 

“ _ 7 ’ i i 1 ^ f = -50cm :*lpwnpm» «* K^oi 

i=~+-=" + ^so 

f l_ i __i_ - = -2 D .m«n(- 2 )H>n n»ivn^w 

D - f ~ ^SCTcm ' 0.5 m 
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10 19 > s *1300 imru»9 


_ 8 nat>0 


iniva 



pin >d 

** awu 

:tot? 


no ^ n - 9 -woo jniva 

’** Qri ^' T10 ’ 50 * >’>*» 

^ 0 >v^-° o r o :^^ 

1 n "*» 0>AN,7 .DAyo)D31 

• OU 1 V!/ 0 >£))OH)^ 

w^n 1«MW -10 iood )1W3 

IfflUteWSjlf/'S’SSM. . 



2 ’ 

r 

7 n =3 

3 j 

J 

r 


^i 6 >nn TOm>)Q 

r- - 

Q, ' 1D1 ° * w *' w> 5 wi 7tw 7 ^.d^ 

1) n=3 => n=l 2 ) n =3 =* n=2 «»n , 0 „^ 2N 

^ n 2 ^ n=I . 0 »^ Dp30 

n n »™i ov ^ ... 

^ Nln ^Pn 7An 77 , N 

•'!-> 3 -a 
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.N 
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13-1 12,11 *1300 nilian >3 


niabwn ybNW - n aaoo \nt )>a 

01P3P n»n nsiKna ion >Poen poo >3 n>OKPpn np>o>on >a Pi) (l .h 
n>n n>Po 3 >aoisn namnn app dioKa aaineon iiaopPKn .ninp 
.1>pain 7inP Pis>Pi noaiK taKP 73 n> Pm ninp 01P3P pp a»n 
ninpne 73 Kino P1P00 oma Pan Kso>nP o>Pia> naPn naia (2 
133 n*mn ninp KPi nsna ninp ni’nP nans oioKn p noPsin 

.>1003 Papnoe 

■paoppKn in dnao o>*tni>o o>PiPoo n>o»p\u p ania Po nininn .3 
onnion omn’n o>PiPoon on nPK o’PiPoo .ninp no>Ps hPP 
>ioP *rnK P1P000 33 j>on .onnna kso> hP iiaopPKni npunP 
ni>npn pPi moan pa noainn oaonP mien noaiK no>P 33 nnPo 

.nana kPi tmna onapa K>n noPain 


nobvn iibNiy - 12 iao» p*in>a 


Q 


F 

nPu 


F 


mg 


flTT 


anan Pp d’Ppisn ninian Pp Panel 
mg iPpoo ,nan>n pi-ai n>Ppn pta 
a>iKn nmmm noo >aPa *r>on Ppia 
7ian pna a>on nPpia F -a niooie 

.npiinn pnP 
P\y oiaon Kin n>Ppn pta ninian Pipe 

: ninian 

F 

SF = mg + F = ma => a = g + — 

eaann Kin na>a>n pta ninian Pipe 

: ninian Pe 

F 

SF = mg - F = ma => a - g - — 


ma>noo nooP npuna osk n’aio nia>noP nPpo npiinn Pp aieni 
.d>popn in nnenP p>i tki , 03 k n’nPnnn 
Paa pnaone pi>ai n*mn naiKnno nPm n>Ppa noiKnne poo 
,am> 7iaK noo >sPa npiinn pi- n>n> nm- pop 


n»bwn pbNiy - 13 aatna pn>a 

mine naeion oatn 73 app .okP ani> aainoo Kin oiop piaoiya 
oai-n Kino >PPan oai-n 7a .ani> pp Kin >aipon oai-n pop 7130 
anv Pm oatne Paa .ani> Pm Kin naeion oai-n nins >aipon 
P = I 2 R :Kin oPsin psonn n anil Pm oPain dinn 
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15 -1 14 *1900 J1UV11V9 


bovn - 14 *1200 ]iin’a 


i5io n>n n>nnna .aoonopPNa aiawn aps> ninon k 5 >aaan ivoon 
vn ownn oiywa (C 2 ) in* qa ppnnn *p anm (Ci) aooiaopana 


Cf Vi = (c t + c 2 )-v 2 


>apoa onaino 


.H 


r _ r V 2 _ 0.03 900 

1 2 V!-V 2 iTTO®'1350-900 


6.67-10‘ 12 F 


Qi = CrVi = 6.67 10" 12 1350 = 9 10* 9 C 


.a 


Q 2 = c r v 2 = 6.67 -10- 12 900 = 610~ 9 C 


bown - is *iQoo ii*iji*2 

'N 18 T 3 



. I oar tuvoa oair >n aaoa 
’a 2 1 a 199 oar PAyna oair 'a aaoa 
oarni oarn win jin nPapo naun 
,o>oiw5 I?a9Jio >PPan 

:N>n o’5A9ono ariN 5aa pin noon 


£ = I Cr + R + 12) 



— 1 


e = 2I(r + | + 5) 

:Papn nNiwoa nsnva pPm 

r + R + 12=2-r + R + 10 


r ='20 :iNaoi 

.09N Nin nwiyon aAia oinvnon 
:N>n aavon >aA5 rtNiiwon nr napoa 

£ = n l- (2 +-) 
n 

R 

n*I* (2 + -) = I* (2 + R + 12) :}wm mpyft nmo 

n=7 :o>dakh R rmham I oi^ ina* iapM 

.nviu 6 iiv *nn^ ]ji>3 miv/*nn mitf? ‘jomv id 


.k 


.D 


i 


i 


t , ? 


, r 
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16 naoo pnma 


i>»vn - 16 *iaoo jnn*a 

o»*m ow w> iP'na PAyon nn n»yi .h 
. mPanonn nn uwao nr- >a onnai 

0.6'20 = 120 : Pit) KID TftKn TAW 

0.4-20 = 80 : Pv owm 

w ih -raoTaoH’P’oa on- out HP oh 
tntn .p’Pyn ppno owa mo PAyo 

I = T2T^ = 0 - 1A : * 1n 

:pp Hin 12 O Pv taw Py nnon 

taw Py nnonw 70 ,osh hid i>Py nnon ppi 30 0 Pw taw oit vh 
.taiP P>npaa n>n >a ,n>wn nPPion py nnon Hin 120 Pw 

.1.2 V Pw nPPio iw n»n mpoon 

a -Ii 2 V G 

nniTAWnn ny PAyon nn n>m .0 
.niwTnn 

,o>Bitn nwiPwP 0011 m mow po 
:nin o>oitn pa nwpn 

U + h - I3 

l 3 -10 + h • 10 = 2 :nin (ABFGA) P 1 P 00 P o>nnon pin 

12-30 + l 3 10 = 1.2 :nin (bfdcb) P 1 P 00 P o>nnon pm 

:nin niHiiwon wiPw ynma 
Ii = 0.0971 A ; I 2 = 5.7• 10 -3 A ; I 3 = 0.1028 A 

.pro mnnw mpon pionw *p o»avn tnoitn nwiPw Pa 
5.7mA :pp Hin *ioo*iDOH*P>on *pT oitn 
v = 1 R = 5.7• 10~ 3 -30 = 0.171 v :Hin R taw Py nnon 
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17 *1300 injl ’9 


bown - 17 *i9oa piva 

no^n 'iv ^wmry ^o>nn ynpn >o3>&n rrr\yn kid <pwn .k 

.o>t?sm Dion 



4>b = 0.0665 - 2.078 t 

I = g- :nnvnon .n.N.^no tnAA nnvmn onrn .n 

mv*? 120° ^\y n>m:i v nwnon did nyuno nsu minon .o.non 

.B >DJAO 

t _6 _ Blvsin(a) 0.08 0.6 ■ 50 sin(120°) „ _ . 

1 - r-r - = -or- = 4157 A 

rm/7 mAoon *rixa am’ nn cnt o N-l; M -o Nin oirn pi>3 
pin .'(Dpi TPinn nrwn Pd nipon (man lm nPyo >aPa >ojao 
’D iAon «(DDn ano jih 'vmnP noio *iuiad niDion trtDnD yaip 
nPyn >qPd >oJAon <(ddd jin PmnP nt mpm .inioi-pp 



.’Dixon nwP *pino Dim tnitn tnt-n 
pPi imiipP Nin onrn *run )o oam 
.nounp P>ipm Nin nm (h>d 


:K>n nan nmiv 


.A 


F = B I L sinfoi) = 0.08-41.57 0.6 sin(90°) = 1.995 N 
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18 laoo inn>a 


ijo^n - is *ias» pwa 

:n»m bab ctg(e) jin i^ni .n 


ho») pvnso 

0.06 

0.05 

0.04 

0.03 

0.02 

(mbyn) mm 

23 

27 

32 

40 

51 

ii>mn ctg 

2.356 

1.96 

1.6 

1.19 

0.81 



N"ni3 bw ■•BJirin mm 


miun 

'uunn 

■7UJ 

b^nn 



bipwn >oMon n™ bbAa msu n>mn 
.b>nni yikd im b\y 


:Nin >>nn bv nMion trwn 
210" 7 ! 2■10~ 7 •3 610 7 


ctg«» = | 


B E d 
6 • 10~ 7 


B e 

6 ■10" 7 


-b pb mvu d biu rvspiiaa ctg(<?) b\y <pin yia>w 


610 


2.356-0.81 

0.06-0.02 


:yia>wn nn isino ksmi <p:\n by banco 


.a 


B e = 2.32 10" 5 T 


nn>n moon b>nn bo >o3A>an nton nyaon Nbb .oaK n>nn moon .x 
*p ,nr jin nr o>b»nn bo nrton >jo o>boao o*rnn nsicni oan 
.•nba yiNn ana bo kid bipon ’oiwan n*rono 


-231- 






1988 


19 *1300 im>9 


*NNn min - m»m ’pia ]ibN\y - 19 *iao» ;nfi*o 

f = 20 cm ; u = IS cm ; x = 10 cm :dn O’lliun .K 

na awui f rrm pi w-rmm nn 711m 

:nvnyn 


.mvrryn nnom wsjiw nvrrn dij?>d siK*3tf7 
_I K i i-i ^ 

f u 20 15 ~60 v “ 60 cm 

.nono pin nPPv n>n mmn 
innom womo nwin mi> jin>2kP 


y - -x-^ = —10■ ~j^p = 40 cm 

.m\y> pin rnann mn'r ip^>p 



D = i = -L- 

f 0.2 


5 D 


i = I + i 

f u v 


-232- 



2 o-i 19 1900 niinn’9 



«« v r™. £*** 

ns 
wnon 


* w ilW a' n ■-"■ — - *y*>y\ *7V> »1» WW •*”■■ 

o«»n vo 080") ”tn,n wow" ™» 

in >-P W nsivn* fW 11 1 Q1 ^ n in v910 vnon in oort 

a»pnt* r* »** wp vn>o >*ti 


:*t:in >H3iin 


, 1 v^ 

sin CO = (n + P - 2 ' d 

*WKS YJrTlflO QIO^OSOPI 




1= (n+p _ 2' d 


n - 


P + 2 


yrv snv V>P 





1988 


21 120 laoio nunn>o 


sinC« n ) = Cn+ p -i).A 
y 2' d 

*n 


n ~ 1;Xl = 0 o ° 8 -L;\ = o.o2 d 


^ DA WWL»d 7V/IOV 
:on m- mpioo o> JUlln 


.7 


(1 + p - j).<j02 d __ 0.008 • L 
1 d L 


-*mn>on jmo o.i po 


«invfl>on w-iono 70 p = _ 0 j 


•’ 1 * 0)01 


'” 3T "° ap.o.0 - m , n ^ ^ ^ 


'laoo jvuva 


Q1 ‘M > *17)10 711MO _ 

3 On p,^,, onnJI ^ .K 

Ek = hv - B = ~ r n m WatWi ^’P 

A ~ B = 0 

E “ ^ A = — ~ 6-63 • 10~34 .3 . jpg 

B ^TTTeTFis' = s -179- 10-7 m = 5179 ^ 


E k = ~ - B = 6^63^10 34 3 • IQS 


.3 


SOOO^TO^O" 2.41.6-10-J9; 
= 2.79-10-19 Jsl-74 ey 


Ek 2 ' mv2 => v = i/H|k_ l~2 : Y/7¥ r i(p~iW 

V m X '~9T~l(r ST ~ =7 -83l0 5 -5I 
iu sec 


nj1Qn **m iioion >0 f 


<J V = x ~ B 


n> ^ JNn ‘ w ’ PP >ah 71,^ 
: 11,001,0 n Wl ™1> >1*TA 72IW, 


.A 


.7 



i-q q 


:>K 


♦ P^ ft>n> <j*n n 
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njWfl - rivra ’pna - 22 *iao» )wa 


(eV ) 
0 . 
-0.85 ' 


-1.51 


-3.4 


-13.6 


n—oo 


n=4 


n=3 


p’nn oiok 'ov n’>*i3Nn iron 
*ims 'p'u Priori niiti’J 

:nnom 

„ _ -13.6 (eV) 

En- p 

Ei = ” -13.6 eV :pVl 


n=2 e 2 = -4^ = -3.4 eV 


n = l E 3 = ^ = -1.51eV 


E 4 = ^^= -0.85 eV 


.K 


m>vukV o>inop^nn u>w fwiian nomno nK^int) 

-13.6 + 12.5 = -1.1 eV 

4 -n%i n=3 yn&ptmn m np>aoo n mm 
:o>K!in mnutn nnvoo nn^nro o”yiopat? o>iip rran!w miv 


-1.51 


-3.4 


-13.6 



n=3 



m 

II 

G 

=* 

n=l 

<n 

II 

a 

n~3 

=> 

n=2 

n-1 

n=2 

=> 

n = l 


.n 




mo f "un>a ^vtad iwann 'nwfr D>Kno iura n*pn ! 7 ^n tiin 

. n=i n»mn wrfc n=3 rpvtiHn main 


.7 


hv 


he 


x=£ = 


= 1.028-10 7 m = 1028 A 


E [-l.Sl-(-13.6)M.610 iy 
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23 ‘■>900 yrtstHk 


n>vp by np>»» - m»na *pia )bxv - 23 laoio jnii’a 


Kin imam nnsn i>n -ytt>nn *wkd Kin np^nn kPP piaPa 

Vy oPyon ninion onnn jik 2>nu 
:kvi x ninion nKiwo 
mg sin (a) - f = ma 


.K 


N 



mg-sin(a) 


:K>n Y 11102 ninion nKiivo 

N - mg * cos (a) = 0 

nDot>n io>nn 12 osao ,p* 
rOQ’too 

fs = //s'N = //• mg- cos(a) 

:K>n onwm&n riKiivyo 
f * R = la 

-in^ Po n>mi>Kn 010101 a = | :Kin npPnn kPP PiAPAn >kmi 


r _ I* a I - a _ 2 
f ~ R = P" “ 5 ma 


5f 

mg sin (a) - f = y 
7*/z*mg*cos(a) 


:pb1 j*m*R 2 :Kin 
:*2pi x 202 ninion sinmnato 

7-f 

-j - - mg sin (a) 


= mgsin(a) 


Vs = |*tg(a) 

//N hk f oipoo msnwo .i*n»n noo >Pni yiop um >oot> 70m 
Tiyna Om ^ ok .-po>nn P»>toon -pyn hk msm on 
>oot»n non jik potP ^io> io>nn o Ma*a k» n>n> io>nn uttwv 

.wmn 


tg(a) = 


7*// s _ 7 0.3 
2 2 


1.05 


a = 46°24’ 


.2 


/ 
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24 inn>9 


bv np^an - mma ’p-u pbww - 24 nsoD pwfl 


Wwi Vy ^nan *nn>n man 
.^nn Kin mw>V tnw 
:K>n o>m&i»n imiiwo ptn 
la 


T R= l a 


T = 


R 


:*wpn o»pi i-MR 2 :Kin >Pa ^tonnn oj&id 


.K 


Y M R 2 a 1 

T = ^—r— =r Ma 


mg 


:pbl 

:K>n m nt?*P niniDn jutmn 
mg - T = ma 

T = m■ (g - a) :p>l 

:tapu imnimn >nw nK mw) 


1 


M a = nr (g - a) 


a = g* 


2 m 


:1 kd»i 


M + 2m 
:nsiKn mw rcrosmv pwo 


X = vot + ^ * at 2 = ^ • at 2 


(M + 2m) 


=V¥ 


t = \/-M^ (v 0 = 0) 


t = 


gm 


/h-(M + 

V 2 -g-; 


2m) 

m 


E-r I '" 2 = r(r MR2 Hs) = 


:WAfi tw titt’on si’VUM K>n nvrattn 

v \2 M‘V 2 


:K>n nnmon 


V = at = g’ 


2m l h‘ (M + 2m7 _ I 2 nigh 
M + 2m V 2gm \M + 2m 
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25 -i 24 "iqod minima 


_ M • 2 * mgh _ mMgh 

4-(M + 2m) _ 2-(M + 2 m) :K>D n»J13«ni 


1>aib»n oir - m»na ♦pia - 25 laoo inn>a 


oitn uni nnmjnn jin nsoj mun t>y o’owin a’liiun mry 3 

:nNt»o niiNjil? nans H>fw 


P 


Y 1 

R 


R -Yf 

K P 


120 2 

60 


= 240 n 



120 

240 


^ = 0.5 A 


• K 


■rt)pv mpyi pai^»n nno upo pitao avid ntn tmn 


7 _ Veff _ 240 _ n 
Z " Ieff “ 0.5 " 480 0 


Z = VR 2 + X L 2 


:mpy^ nonnfc m*nwnn n k 
X L = w-L = Vz 2 - R 2 


L = ^ Z2 ~ R2 = V480 2 - 240 2 
2-TT-50 


CJ 


- 0 - 

L^v-1|_ 

Z = VR 2 + X c 2 => X c 


■ TAA> *1103 !?3p 113’h (1) 

nvn> ri3»n nPipvn mpyn 

:pPi 480 n 

~ = VZ 2 - R 2 
w-C 


1 = _ 

W-Vz 2 - R 2 2 -7T -50-V480 2 - 240 2 


7.66 *10 -6 F 


.n 



.*im ™ nn>n (2) 

nnpyn nr nnpon m 

:480 n N>n n!7ip>yn 


Z = Ri + R 2 ==> R 2 = Z - Ri = 480 - 240 = 240 fl 
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26 2200 112*10 


Y»bm o-it - tmmi ’pna ybuv - 26 naoo ivwa 


.aapn ay >ao’toon data naiyj datn naaAO 
(,>an)p 3 Kn data >ao’t>an -jay int) 

Imax (eff) = Wm ™< eII) = w • C • V max (e ff) = 500■50■10 6 ■ 1200 = 30 A 

.n^ipon rmyn ytva n> 2 AO^ iwnu ^yo 2 o 2 tn ntOAo 


y = Yeff 
^ min Ieff 


600 
' 30 


= 20 n 


.K 


.2 


Z min = VR 2 + (X L - XcP 

:Kin *2pni ^t>n n22y i >2 vwm >^oo>on *pyn 

Xl - X c - ± Vz m 2 in - R 2 = ±V20 2 - 122 = ±16 0 


x c = y-ax (eff) = 1200 = 40 n ;Xc nx am 

Amax (eff) 

X L > Xc + 16 > 40 + 16 > 56 O : *K J112Y/9K . JWVW&M >M> m)0”p 
X L < Xc- 16 <40-16 <24n :’2 J11209K 

= 0.112 H = 112 mH :'K HVWDK 

= 0.048 H = 48 mH : ^ ftVrtJDK 


L > 


56 

500 


L < 


24 

500 


10 mH - 120 mH Kin Won *?v oo 2 yn oinno 111100 
Donun Dinn 120 mH 

h mnii)9N 

48 mH 112 mH 

10 mH < L < 48 mH Ginrci niW Won 
112 mH < L < 120 mH G1hJi2 IK 


10 mH 


O im(D9N 
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27 *1900 


omni a’!?mn min - ni»ra »p*ia pbNW - 27 naoo inn»a 

.n>aoa o"o -a oonPn UK *moj .k 
P h = 0.4 H :«in Ph >ooomnn ^nPn 



.nooa 75.6 cm Kin P 0 *PiKn ^nP 

p^i in9i jik m>w Pa>on 'pro *>>iKn 
.mypp ooinwa ranP jik oa 
:P> o pin »9 Py 

PrVi = P 2 V 2 

75.6 S H = P S (H-h) = P S'0.9 H 


P - 75-6 
0.9 


= 84 cm 


P = P 0 +Ph :K»n t>>ynPn jikiwo 
84 = 75.6 + 0.4-H =>> H = 21 cm :PapJ 1 301 


.j s*w mwoP >{ino riooan moy nau noKa kip a>iKn .a 

:>no9n noKn ^np n>n> nr nnpoa 
P = Po + y = 75.6 + ^- = 86.1 cm 

Vj = S 0.9 H ; Pi = 84 cm ; T t = 300°K :on ooijun 


V 2 = S H ; P 2 = 86.1cm ; T 2 = ? 

:o>nn nKiiooa oojwa 

PrV! _ p 2 v 2 

Ti T 2 


T = P2-V2-Ti = 86.1-SH300 
2 PrV] 84 S 0.9 H 


= 341.7° K = 68.7° C 


n*no*i 9 non oy P*ta nooan >tK ^nPo }ii>ao mop nn>n nmoiDoon .a 
y>AO n*n OPan ^nPniu 73 ,nnwon *rina rAn Po >ppan ^nPP oaini 

.ano naioj n*iio*i90oi omn ^nPP 
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28 1VW3 


o*wro ttbron urn - nma ’pia fltow - 28 noo» iivwa 

a’vmtn invn ntm moppn nuniKn >:> nyu o>on umio .k 
q>d nmp !?y teiroi .imam n^on iau <iu ton im ,n>bK> 2 tt>i<)n 

:Kin n’VtiKn |vw .m noo atom wiinn 

1 2,12 

2 ' m • v 0 + mgh = j ‘ m' v d 

VD = Vo + 2gh => VD = Vvo 2 + 2gh 

dkiwo mwi Kin o>on noipi nantn nn>no pn wpn 

:ni9>snn 

_ _ _^ 7t ■ Do 2 _ tt • D 2 _ _ Do 2 

Si*Vi- S 2 V 2 => —4 *V 0 - 4 * V D > Vd - Vo* p 2 


:iAa>pw >io>in hk v D oipoi nna 
1/4 


2 / 2 

Vvo 2 + 2gh = Vo => D = D 0 ’ /° — 

u V Vo + 2gh 


2 „ 2 °o 

Vo + 2gh = v 0 


:v 0 ^ nmwtD iyn>p\y 'won jin mroi 

4 

* ' «' 

2gh = v 0 * 


.n 


(w-*) 



h - 0.15 m 



:on owitin 
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’K nt>o - ppn nnpyo 


flwty rcnyaa nvini iijvn - >n >p»j - ppn imjin 

.<11ovnp nnsu mio-r *rpiop nsoi pn -iwkp a 
o>o*ipn .nwryn tpiop pv*tp nsoi t>on -wnp .uosPw mpoi 
it 7 K d”np ,'oown -i>nP mp>ppo nip>wooi nwnyp nrmo 
>oflmn vsP P’ppop u»n ,n>mn nnisi pmi n^ion p immia 
)Pk nw*ryn nnnpo .(osnP nnw rmnnn mini nyoan now) 
nimn .Tpiop nio*r mu>P itopn> ppi pito>No lyonv d>oip 

.'inn top ip dipop pmp ipivn 

fVPin m\y> nmy >nn .nmop-nn nvryp nnno n*mi pmn nmy .5 

.own mm nniypi -man 


j minp-rr norm 



<- 7m nunn 


l 

f 


(n 1 ) '(r 1 



:Ri hk MPOi f i *rpion pmo trrnoo 



(1.5 - l 



Ri 


.7 


f = Ri 


mw»on*rsi R x ’= oo on Pmn nwry Pw nnoiopyn >oi>-n .9 
.miop-nn nvnyn Pw -nopn nun mi >p nypn -tup r 2 ’= -r x -i 

mpo nimn >p ,-Tpiop nppiin n>woo moi K»n can Pw mo*rn .11 
ni-ipwi iPn d>onp .n»*nw*on n>non p niP>ppo nnrinw o>o*ipo 
.n>woo mot ow nmvi -tpion *j*rr nnpiy pw -p 

po) .’P’Pw nnoiopy t7i>*n np w» >p nnrao nw*ry K’n Pron nvny .12 
pwno ntpiop mi> nns «>nw n*rpiyno oa n-nao N>nw nitoP 

awni 




1988 


n - *ipn srava 


nw bxvoi nrm» - >a >iw - -ipn imye 

I I :mih >niVK pmi ,tepflon <p>n .6 



R = p d minn n>i!7ii R Swi nm)nn 7 

. Vnn -piK irrw^ nmmnn K>n p nwo 

Vii r t t7Avon vy^n sirrxMinn i>i onin pin o»pnm> iiioo 
e = I R t :o»Mon nnDni ovn 

1 _ Rx 

I" T 

nimuitfi nKMDi r ^>nn nnxinno nnnio r t n>*ton nmwinn 
nvminn .nnan nipa *?v pm>&*n nmmnn jik niMttn r n 

,»iv onn>nm o>oinn 

j = = B + I :vo& 

I e 6 6 

. - Kin wxt\ ywv .k 
6 


a 



6 


1 

a 


invnpj >m> mm «p*n yiviy jik ks&i 


i.o.K.Dn nK ks&i yia>wn pi 


:K>n (R) X -n vs oy im>nn irnpj .a 



vna ,^>yttn Mown jirmsinn H>n 7in>nn tmpj niywwo 

.t»nn nruinrt? 
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1988 


•a - ipn ji*t3yo 


.bivnn bv r ufloun nPTon jiminnn an rPmo X T«n jiatnji .8 
□'i>^n oy -rw’nn jmipi bun miw* nP X - -b mwn <pAn yia>\y 

.ujw> 

bv nvminnn Pa jin npon x -n *i»3 oy numnn -pn’nn jvnpi 
. r’ -b r -d M3 >\ua n*pr»>n naoinn pp N>n X *tA3n jiooin .PAyon 
unmAiJinn >iw mtjnn >*p by X jimiJinn dk nsoj pb 

R = r’ - r 



o*in P>ii3 oirnw pvao ip>y3 *iyp pjp -mop v> pAyon nn 
TiinP £pir ,<|wn .Pv imAinnn jin ruwo *73 n> Pyi inioonnnP 
.uiwPnnP pPi muon 'lipoto ni3 nu*i3N ronsP dha 33 inr 
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1989 


np>»o - unarm luma iitnw 


1989 jimv 5 -i t-b ami xirna 

np i DD - 'N p^n 

. 1-5 m^Niun ojnnn mbv iraift t*?!) 

,>pown nwnan oy 30° ra nno "isv abcd >n!?o n* 
.mPntw CD ybann i.5m pmnm da tf?snn 2.5 m pnnoaiwsn) e n*np:n 
bc 5 ? yapopraa v 0 nmnoa nfcn by pp to pw e rmpinio 
c B .(o>unn nKii 



Ormpi 1 ) .mbn by inyun nya iron by o^yian mman jin v>* .n 
( ovnpj 10) . naon tmbn i>y man biboo invi no .a 

ym m nw no i d nopft vo> inaroei na v o nmnon yni m>n> paa no jx 

(jrmpi 16 ) id nripia wan bv nmnon 

. Vj = 3 m / s jimuba npbn n>paw nb>vn by runs* nyj m = 80 kg nnoow n>mp .2 
>pn f M « 60 kg wwmj otnv mnb ,(yn>bi bio) n>rapn nmno m Nao .k 
. naira aw»noi n>by vnp ,nn>N », v = 8 m / s nmun ivrapn iiraa 

(imipi 6) 

Cnvnp) 6) tnonpn map* pv din inw on,n 7>yt»P nawnft mnn no .a 
nPyot>n *tnN»a nairP traavon o>o>n onib nnno rnaiy n>mp now .i 
DNn i*p apy bun in mnwo Nb ,ppJi oonpn rnvno onh .73100 7ino 
(mop) 12) . naon monpn mvno by y>avn o>v»nn o>aaw 000 nann 
Tin nya) ynab .nt»n nNbo N>ni 03 ny) nonpro pt >3 nbyobo o»v>wi on .a 
nonpn nmno onn .nnpuo na 710 naino latnnb nbnn n&nm ,nn>ypapa 
(nmp) 9 ) . nat?n 17a apv bun w nown Nb ,iopr> 
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1989 


np>jDO - jimin ro>ro )frxv 


, a = 80 cm www >pdw oin Pw inspa nm»D pmio = o.i kg inoow a -ito 
nmjoa nPn = 0.3 kg inoow B w ihd . o } nyup nnp:P “nwpn 


A Tn:>n jin onviwn . o 2 nynp nnp}p mwpn ,a 771 N 'inw Pya ,>d:n win py 


B 21722 n>v?iPnP) tpwpPn nso niv:nnn w«nn Nin inyun >72 71m ,nm 3 DO 

A 0 A 


_S 3 


.(N O’WnJI HN7) 


s 

-a rrvi •* o’cnn B 

.>d:n 22122 owns) D’Pann w nwunnn ym >21 ,nn>3i o>P2nn jioq >d ron 
(r*t-np 3 3 ) .mwijnnn >mP py tko a nnpn 01101 Ptu) nmnc rw nsc .n 
mvnp: 3 ) .nwijjinn >oP py rmo a 7172P mwpn oiru jnwran tin nsd 
7HkP b t7dP niwpn oinn y>j> H’Pn ,fwp n>aicn rmnn jin nso 

(in-npj 4 ) .Tnw^r.nn 

y> 3 H 3 .>p£iw asca nr.ucc A nnan tin diw omnwoi, B irr^n iw on>oo 
vPn >2*ipn naun dkh .(2 D>wnn hn 7) uinnc nran pj»>) s nnpjp wan 
(^•npi 2 ) .gn: rnnuDD rnniw hdo nauP nw in pp ,Pm n>n> pwan nrwP tjtjh y>>> 

Pipwn non tin *injio D’vroavr 7*un .nnw> nP^on Py nno m = 0.4 kg inucw 733 
.dP’wdh 77 wP nid non pio .nP>DEn onoo x pnynn Pw n>spyta2 7ian py pyon 

• x = 0.2 m n7ipJ2 nrmn 2 71m nsc: t = 0 y>72 


.2 

.3 

.7 


.4 



x(m> 


.pD3 KmnN in noiwo jpjimn ,n 2 iNjrmw r n 20 p) 71 m yj nyun b>n 2 .n 


(nvnpj 10) 

? x = 0 nupjp njiwNiP 7120 yno 12 ynP iyi nyunn r»P>nnc 7pm yst nos .2 

(imipa 5 ) 

(irnipj 5 ) ! x = 0 mipn (72P2 P 7 u) 7 ^n nmna >na .3 

(jimp: 5 ) i x = -0.2 m nripn 7130 nswn >hd .7 

x~n i>a V2P 773 n i>2 niPdh nown noiqw >Pp>con Priin *mo ,n 

(Jimpj 8) ! x = 0 P x=0.2. r n y^P^ 
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1989 


nxtivn iiimvn npoao - imian tonn itaw 


>d“u nyavnai on>Jmmjio nioPynn pn ,m>ro yw;n im joiyna nn nbN\un .5 

}R Nin wr> } N>n nn>n non ; m x n?h r »nh hvd tod .onnM o«dv 

nna P 9 iwainn npoan runNJi * d Nin m>n onoP ywn mo on© pa pnn©n 

. g N>n ywn 

d = 60 R Mj * *1WU 

SI 



na-aaw w hwn ,0 rmp 3 jin:*©: nmm ywn mo >ohd tin nvp©n nv?n Py .n 
mo oho© o nmpjn pm© jin ns© .Co>vnn hnh) timsoa hnw» nrvooa 
(imapa 4 ) .oPa r jnyaoNa inawn nos .hhnti 
l?v jinsdd A rmpsn .m nn©©\y n>^n m»> onw© yucn hid >y a impao 
.(o >vhji hnh) ywn mo oh©!? nmn oh© jin nan©n ipn 
? O nmp:!> rmibvnt? >0 n>ftr£ p>)yn> e n>P©>j>on n>m<n >no .3 
jin pavna nnp> *p!>v ^ on*. g a R on roya»N 3 inawn jin w>a 
(rump: 7 ) .rp^na !?y nvm ywn mo nyavyn 
99 . 9 % Pv pp*n pano: on ,n>jtnl? p >3 ipftnn ** nnmNa aon© m>N .a 

crimp: l) . "Q©n ?E awns 


nn’juin itSNiu - '3 ^ti 

.6 - 13 nratum nrraiun won 'pu nutf? t*?u 

,yo>n mon nmaPa a>3P Tvon vnn nmn© «pin Pn .pPn in*w ^ nn» m wpdw m* 

vnnn nsp> mvpn «yij "m-py n”Dvy ovoi ,(n onynj» ion !w noa o'jnn *jv©j oys 

.(3 D’VHTl) ION Ht?pVJOH 
(m*npD 5D . H3^n onp©n ova ^>n mawn dnh 


.6 


V//////// 7 , 


f= ION 


m 


>\ 

V///////AA 


SL 

H \v ~ 10 N 


'N O’VHfl 


- 247 - 



1989 


noPvn yi'jhv - Drain nwa iiPnw 


£ 


n r~^n 


*<Sr 


JooPo O’unra iNinon ’Pconn Payo3 
mm c -i B , a inrun oiPo 
■O’rwis s 2 -i Sj D’pooDni 

.D'pDDDn ov jin onw 
nn’oriD hhn P 3 Po nn^nn jidsiv tin nwwi 
■iipn .nnrwi nvjon ’ 33 P 


(jimp) 5j .nrotnP mjjio nsPinn ’P”jn *npon nriTunn 
7nyi no .rmP np’P wrnn’ 3i*>pn ’i3yn ruorroN'n >3 jnuaon nv>T> ny>om nmy3 

(nnipi 5) . 33 on in nym noiD) Py 
B ■ a nnpm ,Jimo>o hn^id n>h mn .9 

A • .(O’OIJt HN*!) T!N YlpD N 3 D 3 

,7iNft Tipoo D?cn> nn* tin udiPn 

m V7777777777777777777 N B fmp * ny>inl nfOB:i ™ 1a 

nsdi , 7mano> o^i^n dn pnyn 
.oio^ion ’ 3 Po jin inti .noiPNn nyao n 3 ntoon ojrpy rnipjn jin uioip miya 


(jii npj 5; 


,o>Pj oidn 3 o»jmpj nnipo oo oy n^yjn nooao ,73P {o’Ninn in) ’njjih mo 
Cnvnpj 5) . npn ?nma ip ,r»mpon jin "anon y opp >ysoNn 7 :nh nm’ 


1>3 33yo nno pnv 7N Py >3 mjie .nnopPNiois insist* Po n*nnp3 yns pn> tin ,h 

oit P)yo3 cm nP otunP rvnnpn 
>*ra xnvj^ itj> 3 noipsin ro>o ni>nP nPi3> no "non ,i>pn ’Pawnn pjyono nrona 

(Jimp) 5) .on* am* Piyoav 

.6,67eV N’n n’wn na^m 4.86 eV nm msuan ’dion Pv ronwon nvnyon na-»n *2 
.6eV Po nnruN >Py3 oonopPN Po hdiPn onnyo ji>sto >tn 717 .n 
( mripj 3) unsown >*tn 7 ino oonoppNn no* Jii’nJN iP>n3 
1 N 2 P DWUN lP’N3 .6eV PO no'ONS 001013 Jl’SPD >*TN 717 onuyo .3 

(II mp3 2) !J1’SD3H >TN 7U1D O’JIOISH 

4 , -13 

. 10 V Po nnn ny3\yn3 nnoon ^nid , Jn e ,ovPn yy*n 

(nmpj 5) loi’Pnn i>y*n yo> h>Pn mwion >no 
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1989 


!?mm - nrvaii io>ra \fonv 


)Dum - 'a irtn 


.14 - 18 nEntun cumin vnbw “?u mart t*?d 



m = 2 - 10' 3 gr ttiOD 1 r » 1 cm 1 WTW pblO WD .14 
.man noinn >wvn om ropa >ibn 
# v~ 3 io 4 v nno mpob mam >7>-by -iron jin oujw 
mpnnn win o>pjoo rmyon nnNb) 
y R = 2cm iwrw ybnoo f no Tbin nro owan 
onnan ya yann nnNb .yyon iron oy yana 
.(o>vynr> nnn) mo m onw o>p>nno 


(nnip) 14) iono>a yann pww nnNb omiann inN ban poon mo .n 
mnwnno Ha yjon nnan tin a>snb nbnn inarm pmo nrnoi ,pm .a 
Cnmpi 14) loaNb rown .ywnn anan.nbn vbyvy ,mna 
w yopnb in bnmb onh .nopbNH nmn bvy mb owiao onvran no yn .a 
cm-npa 5) .poa toon inow oma xnnwono na onvwn ya pnnon 


bap jv»mb no ya mniyn oovwpbN pp bo nabnn jin nNnon wont? foab .15 
bapb jwaaa ppn .* Nm bnpn mmb tun ,v wm bnpn mrnb ya nnnn ,o«paw 
wbnnnn naivao nbo jvdjnh n^oon bnpnn nnNsno *p ,fi3wan now >paiN yvaa 



X 


Tfww o dto iwa . 2V -b bapn mmb ya nnon jin o>bnan .n 
(romp) 5 ) 1 jnmbn ya ym ynopbN by byion man .1 

(jvmpa 5 ) 1 £ pnnon jin mayb ynopbNb oinn pin .2 

(romp) 5 ) ? y >awn pnynn .3 
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1989 


*?nv n Dvuan iu>ra ybnv 


mop y n>’oonv> nny ik*o . 0 ™ o>3i> tw pp3 natron oonopbKn pp ,3 
nimnb onv 7*1333 ono tdn bp 7 ok ,’ioon 3137^03 o”U’w ]vv vsn . 7 iko 

(H171p3 10) .y’ n”Dt>n 

JIN b>73nb TUO'by W773H >13>^n b713 TIN 3DH ,3 7’VD3 7’my*nO ATTN 713V .3 

(Jimp3 8) . 10 ’3 y n”oon 

.r K>n Ji’n’ian nnnanm e Kin nbw n"N 3 nw nbbiu mim .16 
imTOJirw 7333 b 3 pno ,it nbbion bmib ]ni]n ,’bn’opon paonn o nK7n .k 
( xniipj 10) .nbbion bv rpo> 3 on nnvmnnb mw 
(nvnp 3 7) *( r -i 6 imfeoxn 7 Ji 3 ion kdi) bmib 7 n> 3 n Pn’opon paunn inn .3 

(nmpj 8 ) pbo’Dpn mn bsunn paonn 131 0 n 7 p 03 biyon bv nib’sjn ’no .3 

Kin 13 nrannn paonn >3 vm ok ,nbbiob 73 inon 733 b\y r jimmnn >no .1 
(nmp 3 8 ) ?(r niy*OK 3 73131011 kd 3 ) biaob )D> 3 n ’bn’opnn paonn rpsno 

€ = 5V Kin ibv D n K3nv min 7ipo 3k .17 
>3”n 00 173 m ,nnoi Ji’O’ian uti733nni 
77ik fiTMvb onnunnv noim 
O’pMJin OV . * = 0.04 Q fm K’n 
om min D>3»nn 3v . A = 10cm Kin n>oa ^>3 pmnno n>paw nb’on o> 7 *i> 

71V>o 3 731KOH 7’nK ’0330 H703 31K3C3 3137^07 bo . m = 10 gr ITIOOW DE 7 ’blO 
. R 0 = 0.8 n K’n Cdef bivnn yop by Jim:nnn .B = o.it uinsiyi nb’onn 
Kin nb>oon pab i3>3 70 ’nn onpo .n3>o> yob de oion b>ri 3 io K poaon ynno oy 

.(owm HH7) |i = 0.5 

:n>3t nnoion »"K3n\y nn3n3 
fjimp) 3 ) po33on n7«m )ii >3 mo .k 
73y\y pnnon - x b\y n’3p3iaa p ’bo\ynn b3V03 I oatn noaiyb >io >3 owa .3 

(nm p 3 2 ) .>nbminn mipnn de oinn 
(ni7ip3 4) 1 oanb omn runKrt mn>n x pn7nm>K3 .3 
(TH71p3 3) .Dion nyi3J1 JIN 0>b03 7KJ1 .7 
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1989 


Vow nmin roma pVK\y 


rn>nD3 >paw yjin mnn. z wVs t>ww yn>*i m R mvtanrw i»nB 
.yo'in iw>dV ason B pn« >oji» mv> jiriV m>nn d»j t=o iota .v nynp 
.{□’Win nxn) w> z . w •oni'w -j«k jhnV jniwo >o»on nwn 



jonin Vw uvra n>n> n»i ,mt 13 *um» V’nn jwjji V\s< o>aVv iV>n 3 k 

(nnipj 3) 

S = 0.50 m :>3 11TU .3 


W= 0.75 m 
v = 0.25 m/s 
R = 5.0 Q 


B = 2.0 T 

:bv ion mbnn iw onunjon 

Ovmp) 3) .y«nn pi $ B nxjcn 'pvn .1 

.{>avn oto iwn b\y jwd to dt vd) b>w 1 ontn nnsw .2 

(jvmp) 3) 

m>D> byon hid) v nyopn mvno3 yu>v >T) b>Tm by b^yanb non .3 

(nnip: 3) .(>aw avn» 


.18 
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1989 


m>ra - nvuin piiw 


«mn via - i irtn 

P“i9 *230 jittn rVPNit) o>3w d^pna >3vna nV?NU) wv *?d nun 1 ? t^b 
trbani v an min - nwn yi a 

o”iv» c p>so o^ipom p:uo iniNb onam» s 2 i s, ovn o^poi >ivy .19 
nsoj ,5m s 2 'Oi 4m Nin s 1 *o npmow , m rmpn .(ms-w) yaurnw 
.340m/s N>J1 9>11K3 5lpn nVPflfi .(OWUl ONI 7>yt 11£>11p>D 



.Vi.onp>o 3 onomy J1T70 HD 7 >rt !»pn >i?j iimn jin rm-rna o>byo 
,o>!?ipDin wo o>psion mMpn bvy nmo nmon) nnwon nmnn >no .n 
( n-'vv'o 10 ) ?JVbo>opo >ip noaiy m povip^aa o>p>n miay 
,oHipoin :<m o-pDion m!?ipn Pv fajiva roinin) nnwon jnvinn >no .3 
(oiTip) 10) ?Ji>i7o>j>o !?ip ncaiy M *)ionp’oa oi?p’j> mmy 
(Jivnpi 10 ) .D3pn jpdn N>n 2 7 >yo 'zv mpon bipn nosiy DNn .y 
nibipnvy p >>"i 3 ino iw o^bipo^n on pin o>£j*yoJj 'pjiiaivyn now> 730 .7 

(Jiviipj 20) Q3pn ?fmn» >*n) \ yoin vnaro iw ip>D> on\y 

.20 

PP7 juDnr: nvnyo 5cm pmoa >v)niNn n>an py as*: 2cm maw ab 7>no oay 
.(o>«rmnio) 3cm kid t£>v ipion prom mn= 6cm mu \?v 

M 



N 
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1989 


m>ra >p 29 - nman m>nn 


(jmip 3 5 ) .« 3 cm Nin nviy ipian pma* :o<won jin nun .n 
( jvmpa 5 ) .nwiyn p main pmn .1 :iw 2 vj>n .2 
(xmipj 5 ) .mom mu .2 

^bna >0 tnuiu > 7 >’by osvn mm m nn^ imanaiJ o>*nnn jin pnyn .j 

.mo>Nno o»j 2 p 

(nvnpj 10) nun mono w mvon mmn 0Nn 
tin Jrawn osyn ysoNo jinsvh 2in pp n^nn jin mnw o>\£njn 0020 
Nin nwwn 2>*n p nprp&v nvrryn !?v rmpj n>h c .c n-npn nvivn 

(nrnpj 15) . 2.5cm 
■ 2wfr dion 112 nrnyn nm!?yn msnon jin o'odo 
( jrmpj 10 ) nun pipwi mo - p on . men - n 5 on ?nrcm »u>v >m* oxn 

jngrng np>p>p - »yg pna 

vnnno mN:nn r.N own nop^Nnoisn opoNn np>73* po> 3 ysn ivn ippn 

: n ^202 


(A-3 >3D T»N) X 

4360 

4700 

5300 

5890 

6050 

(o>u!?m ni’jyn nna) v 

1.60 

1.32 

1.05 

0.80 

0.70 


(m*npj 20 ) .nmN 220 m ,>)p>m y>*>3;? imip>j JD 2 yo ,o>pm jniys , 2 nxi .n 

ipnnni n7>on*n)p jin *im) nnnnn 5vy mspjpD nvsyn nno *yn ddip .3 

(mnpj 15) .fN3n nwn mvy>22i 

:Jin *)iin >*r!?y yup 3 
/jon m2>7Ti .1 
.nimp-ioion 5 vy dwpn m>r»N) nnnyn jmspru .2 

. pj*> yi 3 p .3 
(mnpj 15) 


.21 
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1989 


m>ra >pna - uruan jdto pbNw 


.ouw on ra.jinN rmaro ,o>mt>pbNbi twww> nanwon nnN jtoi p* .n .22 
(Tampa 30) Tjoainb o»"it7>3 in mvfym inti 

^Naon ynupbN bv yanb maw abv yann ™n *|av>aa n*m<n tin aw .a 
(rmapa 20) . 1000 v bw nno >T'by nmaoo 



nyaap Jiww nvpnm aaaroo R = 30cm iwrn m = 500gr arapov o»min baba 
pnnoa lona Tan n*o) aonna naayn >paaN Ta a>ao co = 200rad/s 

aap>na nbaa TKaann baban aapo o nan .to nraaao aana ptnaoa baban tanna d = 20cm 

.to tin o>pbt?o d>ipd yana .nnatnb Jiaava Tan npoa 
Tam baban nyaan tin *orm nNia .n 
( jvmpa 25) .npnnon *pn pib*o nnNb 

jptpwii na>pan naTno tin awn .a 
.navpa pn i»aa maun (moanon) 
(JYITlpa 25) 


jpfflna o>TmwD « abv yaD’wjauna £ imam yaiw •mm be; pbyn anapo 
obabara o>aaan uvy .R onw owrn m jiaavy mon >bya pi babn b>baa Nbo ana 

.npbnn Nbb yaawn tp>dtj rnoa 
(fivnpa 25) .pna lyoavyrsn aw>on TPTannb pwn y*a> o>aaan >aw hpn .n 
T\ y>on ja>jinnb ay>ana D>aaan >apo anN ba bw jmapn jnvnan n>nn no .a 

(jaaiapa 25) lyoavDn 
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1989 


fwra *fn9 _ nvwan nvnn ybnv 


yaifrn oir - >y>a*i pna 

t o»3>opQN oony on crm nno Po omyn m p*m ;rnvn 

.25 

tnt P:yo3 otit ,400 Hz "i 24V piy pmPm nno nipoP jmnun Wo omno ™nd 

.40W Pv; 3*p3 mn 13 njiajioi 20A p¥> 

(Jimp: 10) .P:yo3 (cos $) poonn oipo jin ion .n 

onpo tin Pm> ,jiiKionn Wot? non mnn> cn ion ,Pap Pv c Pmpn mo .3 

(jimp: 10) ? l -P poonn 
?p 3 pn *in>n nrwP n oinn jtc»P 3 up n>n» noi ,P:y©3 Dim nnaiy n>nn no 

(romp: 20 ) 

nw no .P>3po3 iiun on:nn f roN“ivnn P>PoP mv3 P3pn jin *nnP o:po3 .*r 
(jimp: 10 ) >P:yo3 oinn rnWs up m nnpoi 


.26 

Woi 2.5x10” 10 F ipmpv Pap * 1:01 amino 12V >0 poiPm hjid mpo Pn 

.io" 4 h immivnv 
(romp: 4) ?P:yon 5v nmnjin rovmi >no .n 
u>*no mn P:yoa omn ,n*nnnn rovuio 10 % -3 naiom jpud o )ui: 

(romp: 12) ipjyon Pv jiPPian nnunnn >no .rmnnn-on 

(romp: 8) ?nmnn Pv nnpoi Pipn Py nnnn mo .1 
. 88 . 18 ° -3 P>Poa oun jin onpo Won Py nnon nmnn Pv 3*»3 .“f 

(jimp: 12 ) ?P>PonPv r l romronn >nn 

0111 Pv n>Pp^o>sn iroyovn jin 33on .P:yon Pv Q m3>Nn oiw jin avn .n 

■v (Jimp: 14 ) .ni 3 >Nn 
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1989 


wra >p *iq - nruan flpnn ptoui 


tmm o>b>?on mifl - »^»an pia 


mwmnca (h 2 ) id>b o.i7gr 2ikg nnonw n»'n kW jvpu rmn ov b’bj 27 
mu flnbivyn by nruio ui>ypip) -w> -raiy b’ban *nyfo. 3m b>ban mu . 27°c bt> 

.(x o’vmn nNi) 1400cm 3 Nin tin non 40cm Kin b’bjn jpypip bvn rubian 


tnpmiTB 




I 



il 



| 40cm 


•3 .N 

(nnipa 20 ) .nrjoiDONn ^n!?n tin ntyn 
.D D>vynn nN“» n^yn >fto rpjoia wypipty *p Wan jin ooain 
(nvnpj 15) marran nny n^>n Wan fl’ypnpo pmo nwa 
( n^yD >0*3 iJpypipvyD) jiann W» in>nn jw ddh!? w nnmsusv n>n* tv 


.N 

.3 

.a 


fnnipa 15) MDima njounw >td d o>vrm 


jitho!? vyjoran nnaai w* bvy o>«nji -j> 3 ob .28 
.p imo>22\y Wa w v non* nn>n» 

-un -mwi bvyi nmn nmn bvy innn >no\y 
Jiwiw jnoNDHD a i a on 
rp' N>n U imi^w TOoum jvao^n 
.li Kin iDDiao^ ipston W o^nnan vnan 
(nvnpj 25) .woon Wiya jin -atm .k 
( nnip: 25) .v 2 b (waroona) w ona nam/n h >d roan .3 



! n n b ^ n n 
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1989 


(Unseen) Tph jvnyo - nrunn r>3>n} p^kvi 


pas inm hid nyon :N ’ion 

(nmpi 35) ’i p>in yiroi urm - iwm pbn 

?m -pwb onaiy 7 mvy->b 

( b»»» iTtnpionvrc nrnby- o>w o>b*n nvwD ,vra>b» ibatovy ,mba nro 15 ntnsb 
iQ"o 5 impa nwbvn 3 q»d 4 iDipa mnb«> ,»"» 3 no)p2 nvyibw ,»»d 2 it>ipi nvnbw 

- wx bm nbonn mwn 

;p>OObS& JPSD 
j -ray yiyw 
; 0 "D 30 PW3 bno 
:jikpo -prab mwnn by yp'nbnb yi'w nw« 4 

, nmT*rnm| nvunb *rap im tovd y>3D , 2 Mra btm baun f mba thd o yn> .1 
.mviurmw row) wn baun mbs hid nyumi mvon npmb >it»3 im 

.•pnunb imyn *nran by opsnnb >ip>:h by 
y-ra>bin > 3 ob xinno nnp)o (rpas mm w m) wd mn\y ,>itmn iudu >Jflb 
pnb 7 *iqu bia> *msn\y >rai Nb ; nb on»> /man jwwra oununb m ( niwaaw 

,n*iWDn 

.noun bp pznnnn Tbnon m ^manoa dipt 

.G"D 2 nuipD mbs *«to wdjwh .jowrw >iu>jn nn y *3 .2 

.nrpno'jnw N>n nyunnvy p>oa nnN *tsp own 

.b*m b^D ins iny nynpn nn’non nn nsd .3 
: o>Knn a>)iwnn nn nbbiDH nbsu pn 
pnDn cnm - R 
piiDn b\y nynpn nn>non ■ v 
.nynpn nrnnnn awnb 7 b o umm o>scnj o’ 3 n\yo 

(v) onn^n nvvnn jin xrmnnn {on** miygn nvnp)) tips n»-»NH ddip .4 

(R) own b\y nrapjura 
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1989 


(Unseen) aph mayo - jiman m>nn 


. v « r* : >a aypb in>) wan noniKna .5 
.jikt n>\yy 7*>a aaon . x hr , an>an nonwa 700 byi 7>nnnn iop by f j«jo 


(nmpj 20) mbxvn JiuppQ t mn>j " >w pbn 


o>in*p oj>r >bww ,D»bp>o>a o>pin m a>anb p> ,m npoa wan bw inyun jin panb >73 

:(a>an miR onw np>o>a >pwb *]vm) *jb 
n ™ ib*m j(>ib>y mo Rapjn) nbya >oba nia byia bn)3 >nwn 71a by ; P7p>aaK pin 
btwn bpwob nnw ibau ,nnnK D>boa) Tan n>~by nn7)n bmn bpwob 
innoun n> _ by po hpi ,(*pn na» many 
F' = P V g 


>ib>ynma - F'nwa 
(naj mm>b noo ) bwn nia>as - p 
f *pn naj :w ) <pn >i>-bv nnam bmn na) - v 
pnan nyun p>ab aiwa byian ,aayo roa vby by^a ,bn33 y> ana a«wa 
F" “ 6 n [l R v innoun n> _ by p>j ibau 
aayonnnn - f m t avyRa 
nn>no - v 
anan pma * r 
." bum jm>D3" Rapm (onoo bn:b) ynp - p. 

4 -i 

v = ^ n R »ana naj any>nb nnp*o , ab o>p 


>aba my^n pta (np>» Dnnan thr noma) ana by o>byion roman ba n r ooao .6 

.bma non 

i nyiap ma>nob anan y>>o oooo pvmaya yno .7 
.nynp nwnob y>an Rinvy anRb anan by D>byion mman ba i>a >oonn avp no 3 .8 

. (v « r x 7a R anan Pina bvy nptnn) x nR rso ,8 ‘yyoa nRsovy appn >a-by .9 
baanb mn\yaN ma>o ps .5 7>yoa nba>pvy *pyb m 7>yoa nbzopp x “py jik mwn 

.mKmnn va 
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1989 


(Unseen) 7pn imy& - nruan nvm 


*fnNi *w> i»n >tm»n n*T\yn >id>j 

(jmip 3 io) n»iwn nnynti n»ja - iwm pbn 

»m >io>3 yiwb onoiy 7*wn> 
mo>s ,7v>» ip ocnioo in» nnN >vvy 7p>p jiio>a ,np3*rn >070 ,)mb ,700 3-2 w >>n 
.non l bw >370 ,n»o 30 -d >370 ,70»730N f ri3n\yo 733 ,nno 7ipo ,ii\np 

inlw> 700 1 -d 771N3 >’nno yop in^ni ,0177-113:* iivm ln^vyn >y >>nn m nun .n 

.0>\y7X)3 7N1J103 ,71p37n >070 2 Jliy:*nN3 
73 inbioTi tin 33io ,plwn armb i3>n onriia:* yivow 73 rmo in>wn on : myn 
>>titi UK lo^n ,in>io7i jin 33io> nnvysK i>n on , 0177*1133 in>33 n>n> 1371NO 
>37ono 73 f np37n >070 2 jnw yi>w> >37on nu 703m ,700 1 ~d 1371NW >37o> 

.om-1133 iiv33 vn> >’nni 



,7137100 733 :Dnn 71pO> 7103 0’N3n O”>0Vynn 0>3>3771 0>731f70 13 >bom >3VO n33 .3 

,(m 7>y03 73tion) 7>bion >>nm 7 d»7son 

7ipn TIN 71331 ,7£>ON 4-3 3 1J1031VV 071 >V 7171’ 7D0730N710 73 0>3’3771 TIN ONUTl 3 

.nnon 

np377in nnip3 >no i>3 ysoNi 771a N^oin yopn >>nn >7?> yi07p mo>3 2 3sn .7 
>173 73002 wonvyn> >>in 7703m f >370> >>nn tin mnsn on ; myn .{o>vnn hn7) 

7 io 7 p mo’D >\y 7 ni> 
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1989 


(Unseen) npn imjio - firrtnn Jil>rQ 


\xnionn ipnvy 72 >nn byi yunpn jw?>a by rwn ip omion n>by) ipbp no>o run ,n 
70 ipbpn by pann jin mn .i>byn Nan”i >bnmn b>nb b>apn n>n> npbpn by 

.ipn byn p*vrcn nr>nn 180° n 0 ° mnjwnvy 
.pann mn pirn iiwn jn>nb 7>ia (on 12 7 aiy Nbtya) b>nn ob o>yy 

airnpj 25} >io^n vi^>a - » 3 vs* p!?n 

I 

.aonaanNn Jw> 7 p jin 01m .Ji>nw >bn\ynn biynn tin 7 Jnanna ooio .1 

:OiN2n onijun jin wanb baiJi navy nbao pn .2 
ipann Nanj ]n>by ipbpn mo>a lorn - n 
} pv\yn mnn an>o Jimna pann mn bvy npan aoipn bvy n»uon jpiu - « 1 
ipvwn mnn aia>o ximn 733 pann mn bvy >»aan aoipn bvy rp>uon ji>vn - oc 2 

fc<2 ) <x t }>a Jiyainn n>m - ^ 

1 

• tgff 

ninn ma>t> nn)na noo> pann mn bvy moan nvnpnvy 7a ruinn mpn jin byan .3 

. « t n»wn rm m nbion 01m .pym 

ninn aia’P Jin^D to nop> pann onn bvy >)iaan aoipnvy 72b onuw nbiya yaa .4 
. « 2 n»pon n>in jin nbana oiun ,dth nysvyna pym 

. 4 <pytn nyapvy nbiyan >nn 7 Jnanna oivyi .5 

3 o>a>yo by “mm ,(pa»n rmn nPy apbpn Jio>sb nnnn) jiaou ipbp ntj>a 70m .6 

.4 '1 


bvy nnain bab 4 n 3 o>a>yo by 'mm r tmo>n 5 iy a»np) jvptm apbp mc»3 *pnn .7 

.pann 
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1989 


(Unseen) npn imy& - imatm tw ni pbKv 


i 1 

nopjioD “ b\y wrwn ( _ i « bw ooiyn jin nbaua obiyn .8 

1 tgoc ig« J 

.(npbpn mt»D n£>t?a) n bv 


(xmipi 20) iv^NMn nuppo ,mn>i - wbv pl?n 

:Dit wfun *jnm yo* b>n imp! >p3ia nasiy :nvnn nnou , ib o>w 



^jl 0 = 4 n x io* 7 si. mpnn 


K>n n»ounwo oya :D»nva n»oun n>m jik rnab rpninn nina nnyib ,yna .9 
HPn aina amo naia to N>n n»wmo oysi )^n mno 3ii>o naini 

.npnnn ninpi >n\y *jo y:*aN3 pyn p*an m *paynb v>iy ,*iaN3 )wxm pbnn .10 
mpmnn rmpia nnKb 71a? :m> p*an ok ,o>jw ni>nb o>biD> owsaan yna 

ona 3sa hk *)njio 7>obvy o>vnnn .11 
ipnpan ipn) b'na ont -my -wio psan 
.{b>m on* *my Kb nisuo onan yno dn *wno 
jin odioi jrmnab o>\y*mn nn pnyn 
.psan ona by o>byisn o^aiian jinvn mopi 

■ PQ3 ia -b b -a in b -b a -a -niy ,o>Ynni -iNinan # b»Jia o-nn dnh .12 

onoyai >nn naiio Kin p*an 3ina\y 72 ,b>nn i» biT» Kb pmai p*an dk o>naa .13 
.noon 10 writs* 1110a psan win noon m mpaa OKn .b>m 0*11 
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1989 


(Unseen) npn imya - flVttlfi Iowa ytoHV 


, xim ion>jin jpwo rn (8 <|>yoa) Inpnnw *pan oun .14 


o*k n>~by Tnin nw jidswp ,nyn>n rmiya >w>jn >N*ao ooom yn» non .15 
>nno n*np:n pmob pon on>a jjnsdj ,na>ion nnpn ,*pw w b>m 


.yiNn-Tm bv >v>3ion rmm bv >pawn a>ym rw ( no>)n jtocwi ><rby ,ivn .16 


vn ibapnrw nmnn ony own ,*inN oipm >io>:n by rrop’na “inn n»n t>m .17 

■ PQ3 ii^o i!?3pjin\y o>D*iyb n>rn 
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1989 


ni>9i© niawn 


1989 inaa - nvaio mawn 



v D = 5.22 — ; 
u sec 

1 c m 

v ° = 1-5 sec 

,x rfci 22 a 

.2 

.1 

>«>*> Kbb 

.\opxt .X U = - 

-1.71 — .a 
sec 

U =5.14~; 

sec 

.H 

.2 

a 

= 41°24’ .X 

T = 3 N .2 

. m 
v = 4 — 
sec 

.K 

.3 


v = 2 — .X t = 
sec 

0.157 sec .2 

mvonn nyun 

.K 

.4 



rvmy .n 

a = 20 

sec z 




E = 0.979'm g'R .2 

X = 54 R 

.H 

.5 


mvw Kb nntiKn .6 

.’K ason pa namn A nan .7 

. ’a asoa anv na’Km ’k asoa name B nan 
.’a asoa pa na>Kn C nan 

nnai Kb .8 

E = 6 eV ; 1.14 eV ; 4.19 eV .12 

v = 9.788 ■ 10 5 — .13 

sec 

R = 0.33 m .a Qi = 1.1110 s C ; Q 2 = 2.22•10~ 8 C .K .14 

.miwo Kb nyunn jm (2) .o”i\y »a bn nan Cl) .k .15 
>a ba* iaiKn pnynn (3) 




t 2 


Ri = 5.828 r 

; R 2 = 0.172-r .7 r/= 50% .A 

P = j— -2 

4* r 

.16 

X = 2.5 m .X 

1 " 0.8 + 0.08-X 3 

.<Vtn lift!; .k 

.17 
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1989 


nnwn 


f = 170 Hz f = 340 Hz .K .19 

340 Hz -n G1»>A>0 170 Hz -H niO>ODD .A 

(1) v - 7.5 cm (2) y - -3 cm .n .20 

h = 7.5* 10 -34 J sec B = 1.5 eV ; v = 3.20 14 Hz .A .21 

E = 5.119 10 15 J » 32 KeV .H .22 

n=0.11^.3 .23 


V Wl - Vg*l*sin(of) v 1173 = 

^/lO g l-sin(a) 


.1 

.24 

C = 3.30“ 4 F .3 

COS(0) ; 

= 0.083 

.K 

.25 

P = 40 W .7 

I = 240 A ; P = 

= 5760 W 

A 


V c = 98.5 V .A Z = 154.2 Q .3 f = 

= 10 6 Hz 


.26 

Q 

— 8,2 .n Rl - 

= 20.1 fi 

.7 


T = 193°C .A h = 193 cm .n 

P = 9.136- 

105 dyne 
cm z 

.K 

.27 


V2 2 [ 
h - ' 

-a 

P 

.28 



2 P' 




1989 


3 *1900 irm>9 


np>3D» - 3 *1300 


irrwn nmann >rm) .n>vi)K >Pip>va imn nmia jik asoa 
(!nn>no ftiw nyian kP n>n nanann >d on^Q wmkv 
nPiD n>AnaNn B jrnpaaa f n^KnD0tia Km nPiD n>AniKn A fvnpri 

.nma>p 

Ea - Eb 

, 1 2 
m • g • Ha = j' m ‘ v b 

h A = 80 cm = 0.8 m 


.K 


:oann *pw Kin nniAn 


: unman r»K itn)i noon hk osdsa 


v b 


v^-g'hA = V 2100.8 = 4 


m 

sec 


mg 


ninnn .n>PAa>o wura an imn 
Ppwoni T mnmon tan vPa> o>Panon 
modkP nm> kP mniDn Pipv .mg 
.Poanoasn nDP kPk 


.n 


SF = m* aR = m*- 


SF = T - m g = m* 


:pPi Ppooni ninman on o>Panan niniDn 


T = m-(g + = 0.1(10 + o 5 = 3 N 


.rpooPKn mvyAannn nnKP B <jun immo hk Pd onp K^oa 

:a>ann nio>v nnoian *p oy;P vbstco 
mi'Vi + m 2 *v 2 = mi‘Ui + m 2 *u 2 


.A 


nunann Din>iy hkiiooo roman JimoPKn nwAannn nnoiai 
V 2 ~ vi = ui - u 2 :n>oa>pn 

Vl = 4 — ; v 2 = o ; mi = 0,1 kg ; m 2 = 0.3 kg :on OOliian 


:\n JiiKiivon 

(1) 0.1*4 + 0.3*0 = 0.1-Ui + 0.3*u 2 (2)0-4 = Ui-u 2 
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4-i 3 norm >9 


l;d- 


U; 


-2 — ; 
sec 


:kid anftyin ova imr.won owfc inn>om 


u 2 = 


2 


i5_ 

sec 


y, 

N 

El 


■ ; ^ jik 2 ^ :p^ ,N5n b <)iAn !7\y inn>n» 

v.vttim s rmpm nw>p no^Kn ^a b rmpn .non)* 




2 ni-VB “ m g*h s 


hs^ 


2 2 


g 2-10 


0.2 m 



‘ttfcPV po n>wm naun ]>a avpn 

h = L - L cos (a) raiOfflO 

:pt» 

co S (a)=^,2J__0^ = 0 .7S 
a = 41°24’ 


.«inn nnnw unn man p pp mm vimnn man ,*r 
vamon n*np3i .jvvuk >Pipny nuya nm mnonP p>j 
ii>nn i n^m mpaiN jnmnu ip -inwiji -o ,ooh jnmnn <pAp mmi 
7 iiKvs ;N\yi k in nn»Ni .nyawo np>un jnvainn nyunn jin 

npaiN m vpy Pyia nP >n nyujin 

nun:.,'i ww^m nmpm mmu nunjNn Pa 70 ,*p own 

ji m-p tvinjNV niunnn mnmon n*npm ppwno mm ,ji>PNn«oia 
.‘in-; 7 ‘siaj irmn nanmu mm *p ,JipN>^Joia mA*iiNPi 


np»33» - 4 laoa )nn>a 


.novua Jimtnn nyuna yj ^nn .n 
Wv nNJ’P nvyp o»pno mw nyuna n*mio nowa jujionn nyun 
iNinon *wpn pmn mr . F = -K X : F mm x pnynn i>n 

•<1*1A3 


o*np nsoj nnnon pt jin nisdP >*tp .*mno pt yan Nin nt pt 
:iwoP .<pm jinN rmpj mtyn jiNti K nyunn ynp jin Pa 


X - 0.2 m ; 



F = 

(- 8 ) 

0.2 


-8N 



:bapAi a >23 


.a 
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1989 


5 )4 *)90>3 


(K. ^ op yin? ft w>w <papa pn k») fi^iann nyura nnnon yox 

:K)n 

:Kin r:n*ft lyi wiwpT) n'Tipin p <pinw ptn pM 


T = 2"K*l/£ 


T 7T /0.4 n 1C<7 
t = 4 = 2'V16- =°- 157sec 


t y;n ton nn>ncft nntmn .nftonoo ^un nn>no X~0 rmpm 

:n>d 

v = wA cos(wt) 

: h >n nftn>to)an nn>non ptn 

* _ 2 ■ 7T a _2-7t n - m 

V max - u A - ry, A - „ 0.2 — 2_ 


0.628 


sec 


.A 


:K>n ns nnnw >nn F = ~K X :nwpn o»pn» Jiiip) tonw |ivio .*r 


a = — = -—-X 
m m 


K 

m 


40 

0,4 


0.2 = 20 


m 

sec 2 


:a>n nfto’toon nsmnn 


nown iftw m pm .n>spii9n t>w tnioiwn kid <pAn Kfton now 


/ 


FdX :K)n 


nspn p <)nn nyui) pti F non >”y n>wpn ntoyn >nn 
.ronton nnftDn n>AniKt> row n n*my .t:non 


Fe - Fm 


flp09G - 5 *19tM0 pwa 

.ooift rmw ronon ^npw o niipin 


.H 


G Mi m _ G-Mz-m 


Ri 


R 2 


ninin DK OA n>SA . d-MjO n R 2 MiO -HRi S)H ptt 


m 2 = 


1 


Ml 

81 


1 


MiO 81 • (d-MiO) 


ftnp^m -i Mi ,G m ososi 
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1989 


6-15 ifloo niinn ’2 


- 9 9 _ 

MiO = jpd-YQ'60R = 54R :MiO DK *t*mn vni\y N’iill 

rmpin Pk y>AnP mPPnP onAno rpAiinn ton mPn>i>an n>AaiNn .a 
•taPa mPM>sioi9 pP mnn n rvtipja nuaisn Pa .ddk ma>noa 

thoj’p n>Aa)N s>n 'jaNn ana aa Py mPPnP mpayaw E nnaiNn 
naaisn paw .naipia no»pw mPsnwoian naaisn Ps naao^an 

:sin 

Ea = E 0 

-G-Mfm , -G-M 2 m , ,, _ -G Mi m , -GM 2 m 
R 59R ~ 54 R + 6R 

r- _ -G Mi-m I 1 ^ 1 1 \ _ 0.979-G Mi tn 

R \54 SI 6 80-59J R 

Pyw naaiya \yonvA g myyasa nawnn ns soap wpamv pvao 
• ° R Ml = g R :}saoi m ■ g = G ^ m :o”pno 'psn ana aa 

E = 0.979 m-g-R :Papli anu 

gq 1 5 ~g ann>sn 10 anN .nnaixn aw>na i»r» o>aa>s nyaas .a 

m aa’s .naaisn Pv >PPan -pyna 0 . 021 % anv 2 . 110- 4 -P nm 
in>n yiNn ana >19 Py Nsmn <iia py na>n nyaon apy oaAJ 

.99.9% Pw pvaa nrmnP 


•vobvn )ibN\y - 6 “laon )nn»2 

naayon ns Town Pipwn nan o>ap>on awa .mm sP <iun msisn 
ntAO awn napaai m Pw noa -ywia sin ’H napaa Pas ,10 N sin 
,am> mop awn napaa mnsnn pp .w/g naoma m Pw ani> nPnA 
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1989 


9-18,7 iromra 


ilO^Wl jfeMV - 7 -1900 JIW8; 

tun B Ti"ti A i*i7 .0109 mo 5w» mr omw o>pt>9orw >i£>^ 

,33a cm on* n3 c T**n not oat 

I =^ R :3apn e -a noon aipo on poo oatn oosiy on awn3 >aa 

naaa out n3w mow ONt ,A mu oaaipo o’poaon muo ann3 

,33a oat 

yuowaw ia noon aipo3 3>apoa p>ow maaino C -v B maun >ow 
oatv tmn p o»uw ’a an An oar int . I = | :3w ntw oat oait 

.tPpoaon na>AO ua3 3Ayoa 
•h aaon pa name A nan 
>3 4 ’a namo »*n) ’a aaoa am> nawoi w aaoa nawo B nan 
(P = i 2 R oatn snana n3o paonni o»w >a Pm oatn oomy 

.’a aaoa pa nawo C nan 


n»!?wn flaw - 8 naoo jrwfl 


aaoa .vowni na>n pa nsoo ^axn ana avN3 wnano ma3 >ip>3 
nay wain yaoNa wnaoo aaam ,wi3oa aNio mm3 nam aiON nt 



.onp’w N»n ny»a>nw 7a ioa>noa n3i 

o 

O 

3 

mm 

yin 

ITT 


nobwi iibiw - 9 naoo \rwn 

B naipi3 A naipin p y>>n awn on 
.A’ - A 3iu moan nwao oww nn 
A 3w pnao3 nnt- pnaoa ONaoi moan 
anN3 .mn -3 70 won ipa ,nNaon p 
B 3n >n>oa ip on>ayo moan on no 
oaipi N>n nNaon ay iimnn naipu 
.(C) nNaoa A -o awn pp oyna 
. B -a ay ppn on *pwon3 paaNwo 
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1989 


12-1, 11,10 *1900 nunma 


flfibWl ^ibNW - 10 *1900 p*m*9 


m»on .mno pi m^no Po ymo o*>aro ni>nP a>i”n nmpon oo 
*i«>P noi .nvnpon >wa nno pnnon kuoi >yuoKn *pKno K>n 
■bx i'iih msno Po oinn my>p o> (urns ip) noun nmKnn 
>*t> Py rnvnP p»n Kin o’p*n oian n> Py nsii nP oianno impo 

.ooot omn 


nobiyn ybtiv - u *1900 pii >9 

mop pm pik Po yioia Pp Po n>JDKnw poo PAyon tnt trm kP 
nK niPynP np .npinpn npnap aonopPHn Po popn n>APJKO 
py onPo nm*rnn nK PmnP o> ooAion ooioi9n Po n>nwn 

.npnon Po <pn nvrnnP ppyo 


nobwn - 12 *1900 ]i*in »9 

.inyun >*rp -jin 1P0 nnpiKn p ppn pioqP Pip> >oainn inopPKn .k 
mop piopPKP nniK piooP np nopjK p>aoo ppopPKP o> 
na n>A*OK p> 9 t>o ip vk Ppk ,nnoKpn nppiyon nopp iniPynPi 

.noon nppiyon nopp nmo> iniPynP 

>noo nnK oy noton >pk -pno ,pipP ,k^» >oainn imopPKn ,pp 

rniKnn nmpiKn 

6 eV - 4.86 eV = 1.14 eV :Oy KS’ tK n>AP!K Ptoo> dK 

.6 eV oy ks> (no’»p p>on n nnoaK) p>apik PPpp pit>o> kP oki 

K^oin inopPK ppiy> ppoppKno ino npioi nmno da no»p 
ks> nt nipnn .noon nrnyon noiP nnoKpn nrnyon nopp 

:Po n’AmK oy ppoppKn 

6 eV - (6.67 eV - 4.86 eV) = 4.19 eV 

impel ,onPo n>APiKn p ppn mooP o>Pip> oi>k ooioian .3 
Po n»A3iK mop op9nP pirn nomno mm onPo nupmno 
.lojpj nn>KO 6 eV Po nuniKn oy oPip ik*> on ,piopn pnopPKn 
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1989 


13 


tmbW\ \tonv - 13 flWfl 


:^mv 2 n>oi>p n’VUM^ qV *>>!?own wtenuoia n*vmt loin v>nAn 


q • V = ^ m • v 2 


V m 


:on ovinn iv o>nron 
m = 4 m P = 4 1.67 10 27 = 6.68-10~ 27 kg - noo 


q = 2 -q P = 2 1.6 10- 19 = 3.2 10 “ 19 C 


POO 


:K>n nnmon pi 


/ 2-q-V _ /2 ■ 3 2- 
V “ V m V 6.61 


10 19 10 4 _ 9.788■10 s m 


68 10~ 27 


sec 


b>o\yn - 14 natjo ^nn*a 


.nnnn *npni ni’nn |on nms *mw poon hn is o*np nsdj n 


v-k| 


Q = V-| = 310 4 |^j = 3.33 10 8 C 


.iitw on>ii miQn >s i>spm onmno on onnsn >i\y *rn>n ptn 
, _ Q _ R 


V K 


:Kin -ms iis>p 
:ton iipwn iin’pn 


C T = Ct + C 2 = ^ ^ = 0 ' 0 9 1 .i 0 °9 02 = 3.33 1 10“ 12 F 


O 3 33•10“ 8 

v = §"ono^ = 1 °’ ooov 


:Kin anmn nr»on 
:nm ‘in!) i^oon 


Q i = V-|i = 10,000-l^g = i.n-io-c 

Q 2 = V-£ = 10 , 000 -^gj = 2 . 22 - 10~ 8 C 


Qi + Q2 - Q 


:pxv prr:n impnl? 
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1989 


15-1 14 1900 jvonrpa 



:tin imn Q>i 5 )i£)ii mnon .3 
ninton bipyw *p bpoo mwo <iun 
no Kin ’baonn non ,09Kb mw i>by 
mob nnna ksd> onon pbi n>m 
SF = o .owpn 

T + Fe - m-g = 0 


.<liin bp\yab >ba\ynn non mw t>9Kb mw mmnan -wko 

i,' _ \r Q1 Q2 _ ... 

h - K.•—p-m g 


KQ 1 Q 2 

mg 


910 9 1.1110- 8 -2.2210~ 8 
2 • 10“ 6 -10 


= 0.33 m 


Kin K -\y proa DKfi ,K mopnb naiiA nopbKn oam ntaon .a 

.*im> Kbi ----b *m>p osyo 

4"jt-e 0 -e r 

. 6 r > 1 nopbKn noin v» -wkoi t r = 1 *i>ik \u> *wko 
.R mopnb naiiA K mopnw pkh r -b iibn>po nono bonta ok 


bnvn - 15 *1900 inn »9 

v 

F = q • E = q ■ : Kin bapn mmb pa inopbKn by byian non (1) .k 

.o”w >9 non nbiAnb oiiah o»w ’9 nnan nb*TAn 

mnbnnnn unman pi nbn 1 pman hk myb onon pm ( 2 ) 

.nnan nboAn opy ninv> Mb pbi x ynna 

nn>naa nuiKn mw nyun K>n nyunn >baonn noon iivoo ( 3 ) 

>9 non nboinb na*m o»w >9 nnan nboAnw ij>ko .t> 9 K 
.d’>w >9 ninnnn nboAnb oa pbi o»w 
:>io>na 11m y dk pbi mnon Kb nyann pr 

.tp>w >9 bOA> >oiKn pnynn tK y - v 0 ■ t + ^ • a • t 2 

: to> by ommb nbio> moon nboAn .0 
.n^iKnn nboAnb oonn ’baonn nnan nboAn .1 
.nuiKnn nboAnb o*mn mmbn pa pman mopn .2 
.mmbn pa nmon pr nboAnb omn mnibn noiKn .3 
pr nboAnb oiun o.”ai>nn tiaim bo noaon mama mopn a 

.mnibn i>a mnon 
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1989 


I 6 - 1 15 looQ mmo>9 


ny P 3 > 3 JKn poynP io> on >3 oksoi nsiKono ’K <pyo 3 «>ki .a 
oPiaoP qhao 10 >9 noon oPiao pP ,nmoo kP nyoon pro 
K>n oa omo 10 ’9 oiniPn )>3 pmon oiopm ,io >9 n>oon 

.10 >9 n>oon oPiahP 

■JlO -3 n>non pr on PmnP pnon .o>yi3>i K>n pn niPon 
ik v/lo -3 mniPn oiikh ,pp .10 >9 Pia> niKn poynno >13 
.10 >9 rt'oon oPiahP ioia> v/To -3 oovn nn>nn oiopn 


bovn - 16 naoo jrwa 

o>ns>nn lomion P 30 PAyo Py Ppooj .k 

•R 10K 1A33 HT3HO 

I = :Kin PAyo 3 01m 

k ' r 

*?v pfjpnn Kin paonn 

:jvji 3 >nn nvmnnn 

p ■ PR - (i£rf' R 

) 9 P P n»ypii 9 n ok utaP ins >Po>o 3 on p 9 onn ok kisoP >13 
oiia>o R ino kisoP >13 okv .09KP nononPi R niooon 

.P -3 010 > 030 P 

■" = 2 '(r^)'(<5^) r *(rI7)' 1 = 0 

2 

- 2 rT? + 1 = 0 (rW™ 

R = r :pPl R = 0.5- (R+r) :)K3Q 

,o>P>Po noon oitAm OKn pii 3 P u>py oio>o 30 invo pii 3 P >13 
ni 3 nn) 13P3 mion ok umi ,nnoKin nmiP imoo 0330 noyi 

,(>3i>n Kin 

_ e 2 • [(R+r) - 2• R] _ € 2 (r - R] 

(R+r) 3 (R+r) 3 

.oio >030 inr ppi (-1) K>n niion oirAi 

:P3pji R iiyn oip03 r iiyn ok P -P >io>33 3>sa .3 



£ r 

H[|(-wv 


AA/V 

R 
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1989 


17-116 iooo ftunn»9 


paonn (>m>nn mi) pam\y paonn pa tm>n K’n niP>sjn .a 

.(’ouaa cm om>nn tAid da) ypunnw 

pain paon _ i 2 r R 

71 ypvmpaon i 2 R + i 2 r " iTT? 

V = r ^ r =0.5 :N»n ni7>^»n Pn>ton kid painn poonn id nnpna 
. 50/ H>n nr nnpon pAynn niP'^w mnw tun 

paonvo niPnon p*i mPn ,nPo> 03 nn niP’uin nP ir\y pina) 
nminnn *iwkd tin>>pnn m>n>tonn nPmin .^n’oan painn 

{. qqh'x mw n>nnan 

c 2 

P — 0.5' P max — g — :ni n lAii nnsnon poonn .*r 

T £ 

I = :ni n iaai o-mn cnm 


P = i 2 -r poonn nnom vonvyj on ,pooi 


e 


2 


8 • r 



(R + r) 2 = 8 ■ r R 


R 2 - 6 • r R + r 2 = 0 


:ti>ynn n*nw& i^7i>p 


6 ■ r ± yj 36 • r 2 - 4 r 2 
2 


Ri = 5.828 • r ; R 2 = 0.172 r 


D 


b»\yn - 17 naoo )nn*o 


I' F 

XXX 

B x x x 
X X X 


E -5 D -» on Dioi tnn oitn 
.ro>o> nil? oiu Nini 
i -o niyisN yiiN) yo> t> Wi mm 
N30i (nin pvi an onio imin B -b 
.<ym iin !?n Nin >o:uon rm»n pviv; 


N>n umAfion yvmnn vaii .nmirinn nuny/n ^ai n^noo oitn 

. o.8 n 

R = 0.8 + 2 X X :N>n pmo m jimuinn 


.N 


,i 
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1989 


18-117 n«H?o 


:Kin ontn ptn 

t _ c - e _ 5 5 

R 0.8 + 2 *X- X 0.8+2 X 0.04 0.8+0.08 X 


D 



ron on b>nn o^yian mnon .a 
( f ) itt’nn noi (f b ) tmn spy >oiA»n 

f = // m g :ytip Kin 


E 


X X 
B x x 
XXX 


„ _ T _ B' 6 'L 

F = B l’L = —^— :Kin >oiA&n ran 

:yiu mnion ]i>n\yo 

B ‘6 L 

0 + 2-X X = ^ m g 


X = 


B-6 L 
2 • X ■ {/, m g 


0.8 
2 X 


0.1-5 0.1 


:^opn X hm tmi 

0.8 


2*0.04 0.5 0.01•10 2 0.04 


= 2 . 5 m 


iPm Pipwn ron oa pPi ,PaA pnaonw Paa ppi aPin >oiAon nan a 
inKP) d>it>o aPwaw ay mopi naPin nsiKJin .pnaon dy ppi 
P’fino aunw *td n>P’PwP a^ anK nasiini ntoKiio K>n ( 2 . 5 m 
tv ,nPaAi naPin *yia>nn nyawn >a nPaAi roPinw noiKnn v»nhP 


.naoyp 



bttwn - 18 1900 )nii’9 


hP naAoonw pi- Pa ,>oiAon <pwa >u>w w> awKa asw nawio oar .k 
ik nooa nPw nyiinn *oiAon nawP spnn ik -fina nPia nKsoa 
proi nooan pra oar ami> pp .>o«nn <pwn >u>wP noau nmnn 

.’oiAon mwa p nKO>n 
1 ii>a oy nKO>n prai iiywn po aAi n>n> dam nooan pra 

.pywn 

now .kuoi Kin ia nowa »oiAon nawn nPaao Kin >oiAon <pwn .1 .a 

.pm dy ninwn nr 

d»pno ma>nn nnw Km nyunnw poo - nooan na am 
:Papn riKra wonwj S = L X Kin nowni X = v t 
4 >b = BS=BL - X = B • L • v • t = 2 • 0.5 - 0.25 t = 0.25 ■ t 


,’oiAon nawn aina jiksoi naAonn Paw ay awoi mn aPwn 
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1989 


18 naoo irura 


/ 

/ 

/ 


t 


L 

V 


0.5 

0.25 


= 2 sec 


:ptn ynp novn - >oi>»n rrwn *|ina nyimn pm 


= B-L 2 =2 0.5 2 =0.5 W 


K>n o>*n imoomo 0.25 m Kin >oi>on n*r\yn 71 m pnnan 
*p nnK . 0.75 m Kin P^n pmom 0.5 m *piK mvi nraifi 

.>onon nnwno nK^t7 jmtjnn !?nn 


0.75 - 0.5 
0.25 


= 1 sec 


.ppi *pm <pm ( k nnt pt 7^01 vynnnon >a n^\y!i 


O b = B-S = B-L- (L-X) =B L- (L-vt) = 

-2-0.5 ■ (0.5-0,25 t) =0.5 - 0.25*t 


O b (W) 


:i!) nKn> <pm 



no>m wn .ynp n>n> ontn p^i ynp (nn>non) nt?>r>n ixp .2 

.nK>!J>!l PPvi 


e _ B*L v 
R R 


20.50.25 
5 


= 0.05 A 


:Kin trim 


I (A) 

0.05 L 


J_ L 

1 2 


- 0.05 


3 4 


5 


:*p nKV <p>n 


t (sec) 
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1989 


19-118 1000 nura's 


1ii>^ *pqh 7100 loyoo non f = b i l :Q*ir^ pi >it>n non .3 
:nio P*ra .n^Now *r>on o>o> pin nynnn 
F = 2 0.05 0.5 = 0.05 N 

:*p nKi> <1110 

F (N) 


0.05 


J_ I I _I_I_ 

1 2 3 4 5 t (sec) 


d’!3Ani oiND mm - m>na »pia pbNiy -19 7900 ^nn»9 

v*v .nm K>n nmKnnn whs novnj nPomo nm nosiy .k 
vnan whs nm nmKnn wn ,yaio vnan i>ki ow tnan 
nnvo ivik bA yiik .^a min !w o!w naoo!? nnv nw o^*nn 
mw *a miK o*em naoon whs on nnm nDixu wmn p!?i 

.1 -* 

X = 1 m ; v = 340 ^ :p!? 

v 340 

f = j- = — = 340 Hz :Sspn v = x-f : oPAn nm?m uomo 


. X = 2 m : p!7 .Va i“iik nnsno Kin onrrn v ion nt nnpon 

:ann 


v 340 
X 2 


170 Hz 


.oqk run* niKn nnsiy 
w^xrw \)vsn .mn ntPm Yw nyniyon nipon io pn^inn bA\y !?:>:> 
Kt> !nK rtipwi nKswn hK ii>op> on nynvo nniK Pyn oa>k 

.nnm ioqk> 


.n 


.A 


JimKun ,o>:m unan KtP ,nsv *mno nn*no !?\y yoio itnan .t 
vnanv pnoo ’k i>ym mn nmKnn msP nsv id .ntnm 
nisP m .170 Hz K>n jimim p!?i ^>a thk n>sno nm> om*rn 
ins onvtn vnan p!n ,o»pn nson !?y niovP ins nm nmKnn 
. 340 Hz K>n nnnnn p!n ,aW *?x thk him!? 
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1989 


20 *1300 ii*in*a 


Q^ini iwn mm - m»na >p*i 9 pbN\y - 20 -1200 inn*a 


no nripiri i>o> nvnyn pa pnoon Kin nway bw apion pmo 
b\y >o£)iKn ootb nb>opon nb>opo oik iioPm bv> o>oopn mtooxio 


.nwayn 



u = 5 cm 


f = 3 cm 


x = 2 cm 


:tnn ooimn 


1 

u 



V 


1 

f 


1 = 1 1 _ 1 _ 1 _ 2 _ 

v f u 3 5 15 


y _ _v 
x u 


imiwoyn nnono vonvo 

=> v - 7.5 cm 

.mmn p 7.5 cm pnooo jiksoi moan 
:nntmn mtso ksoi moan nan jik 




-3 cm 


.3 cm nbam naion K>n moan 


.K 


.a 


.moan oipo m»apb o>oop >nwo mflDiwn .a 
.( 1) apion *pa jnavi >oaiKn o>sb nb>opo pp 
.( 2 ) nb>apo imvo apion th- mown pp 
rvnpib aiyp Kbb moan raaob ynn osyn naoo HK*i>n awn pp 
aan oiok aoino nwayn p mono nt?oi ok .nvnoo mnia K>n na 
>d ,nKiboo nKO>n moan bo boK o>oiy >o moan bw awn nooiy 
!?k iyn> <ynn >pbn baa pipoi yinnnn pbnn *pa maoiyn o»yip 
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1989 


21 laon inn>a 


ivivno - m»na »pia )ibNV> - 21 nawa iniva 

o^no pbR onrtai n^nn\y rmi>p ^ wo bx ‘piHn ~hr o^npo .k 
wah nK ymt? hd miwiD isny rmo G>^>yo» .fmiKn b >? a»m)t\ 

.mUKH >R U’D 11Dp^KH 
nK^o k!> “voEnanRnY/ tnm> >twD>dn nn&n nu an^na 

.mw nno hop} m nno .o^r nont 



:7ah ^mb nn’Nmn innnnn r>K bD o*r>p Rsni 


( A -d t7An *plN) X 

4360 

4700 

5300 

5890 

6050 

(10 1 ' 1 Hz -a nnnn) v 

6.88 

6.38 

5.66 

5.09 

4.96 

(V -a m>i»y nno) v 

1.60 

1.32 


0.80 

0.70 



- 1.61 
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1989 


22 -i 21 1200 nman>2 


qain UK aKnon ipn ,pbi 

V = ^ - 1 

q q 


hv = qV + B : K»n p>ooi’>K JlDOIl 

:Kin 


bo nn>ana -pya K>ni X -n a>a ay qin’nn naipi K>n qon minn 

3.2 ■ 10 14 Hz 


(y=0) Y -n a>n ay iw»nn naipi >2 by nyapi B naiayn n> 2 pna 
B = qV :rKi 

:pbi 1.5 V -a *pya K>n iiiDiin impi 


B = 1.610 19 l.S = 2.410 18 J = 1.5 eV 


.h jik Kiaob >aa q -a yia>on jin b’oai Kin qain yia>o 

q 


(1.6 - 0.7)•1.6•10• _19 
(6.88 - 4.96) 10 14 


:aomi nviimp niaipi >no anai 
7.5 ■ 10 34 J-sec 


*w*ni» np>o>a - m»m >pna pbNW - 22 iniva 

.nianni bA *piK 103 ,bA bo nman v> aoiaopbKbi aoioiab 
noan o>naoo aik> >100 noma niaaKnn >»iooa K>n p>b nnainn 

.aoiaopbKb mi aoioiob m niaaKnn 
anno .yin o> aonopbKbi amoisbo K>n noon non nnan 
.poaoip op2Ka onanoo 10a annK a>p>pbna a’oAino 

o> paopbKbo *pa K>n 110121 paopbK pa anna >nmon b*rann 
*pa nKi niKab pin ,>bao>n Kin poian ib>Ki >boon poo 
.’tom nao ik ’boon nao nbyon apy ibibooo noio paopbKno 
ba K>n mop paopbKb poin aoioo nnaiKno -pa Kin qon baan 
)o pbn m moob bia> >onin paopbK .oiba ik ibo nnaiKn 
amoin noibK mayn >a> by nKt niKab )nn .ibo nnaiKn 
noao a»aiop aniaopbK bo py *pa nm nnaiKa amaopbKi 
pao niKabi .noibKn bo nnaiKn 10 nno dnbo aia>yn 

.nnaiK dnoio omaopbKn 


qV = |mv 2 


.K 


:paopbKn nia>no nK ksoi 


.a 



1989 


24-1 23,22 *1900 jmm>D 


P = m • v = m • 


V m 


q • V-m 


:Kin inoptmn 'pv yinn 



:Nin poi9 ymn 
:K>n 11019H rvnian p> 


E = Pc = c-V2qVm = 3 ■ 10 s -V2 ■ 1.6 • lO’ 19 -1000-9.1 ■ 10 31 
= 5.119 10- 15 J « 32 KeV 

rvvp 5v npoao - rma ’pia jibNiy - 23 i9t>» pura 

w nimiP P3K .its a>3o aoinonii Ija^ad tv/q’ *r>n pp>e *imP .k 
33iyn oi>o*t tin i’io n>3 PPid pAion bo b\y noou nyiin qonnn 

.ooin bo poon ivnpj t>*t 


oioion Kin M ovks O = . :nnom mini n n 9 >pin nn»no .3 

I U) 

,313’on nnnn K>n w -i ibo *mnnn oioio Kin I ,bAbAn b>yooiu 
M = mgd :Kin bAbAn >*t> by oiAin oioion 

I = rnR 2 :Kin *ronnn oioio 

:K>n no>pm nn>no pb 

__ M _ mgd _ gd _ 10-0.2 _ . rad 
I-w mR 2 w R 57 ^ 0.3 2 -200 sec 


n *vp *))> 5v np ’330 - rwia >pia - 24 *iaon inn*a 



oiu >3Ab nmiKn no>o pin by bonoi 
(A) mvbyn noipin tin nnuo .o'aun 
nn*unn .(B) niinnnn mipin ay 
nmiK :o>3’30O noiboo 1133*110 
bV H>Oi>p n>A31K ,n>3313 I 1 >bH >31019 
.3i3»o.n’A*UKi noon rono 
:onbo *tonnn 010103 Kin o>oiAn 00 i>3 Vronn 


K 


I •jpa = m • R 2 


I TllD = 5 m-R 2 
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1989 


25-i 24 dqod imnji’9 


:n>voNn pnw o»pn» o><mn >w 
Ea = E b => mgh = i m-v 2 + j-I w 2 = i-|m + v 2 

PP n»on iiii> pp -ronrin tooiow Pa . v 2 = 2 ' me | 1 :pp 

m + P 

.inv nPm nn>non pp anv 

ffcmn rvnn inv pp tonn 030m P \y>w -man Pm inwno , pp 

.*un> 


_ 12 • mgh 

\ m + S 2 


:N’n nn>nnP nnt?un .a 


v ppj = 


2 mg-1 sin (a) /—7— . — 
- _ p2 =Vg-l-sm(a) 


m 


m • R 2 
R 2 


v 111D = 


2 mg I sin (a) 


|*mR 2 

m *Sr- 




sin(a) 


V 3 ib>n o*ir - m’na >pna - 2s *ot>» ^nn»a 

:p^i P = V e ff Ieff cos(0) :nnt>m pm p9t>nn onn 


cos(0) = 


p 

V e ff Ieff 


40 

24*20 


0.083 


.K 


pn wp o»pno nt man .rrrtnii *?v mran l -*? rmv pat?nn o*rpo .d 

:^AVGn bv o>mmn pm u? nnnnn 
1 

CJ = • 7 - ■ 

VTc 

ki^ n:> ironvnm nmjjinn o>:nyn jik tmp ksoj 

.mmpn jik omnn 
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1989 


26-i 25 i 9 t?o irmin *9 


,*t 3 !n moo *r>nn hid Piyop nmwoh oinn P 3 .nminra ^>nm 

9 P 40 

P = Ieff.R => R = = 573 = 0.1 Q :p* 

Ieff 20 


ntrnn ’jd^) nmiwom nminnn 
.patinn Quia Noanrro 11910!? (!? 3 pn 
:n*n 119100 n*m 

R cos(0) = 0.083 ==> 0 = 85°14‘ 



tg(0)= r 5 = ir =* L " RJ £ i " = 4 - 78 • 10-4 H 


= 1 

yfUC 


1 1 
Wo 2 -L (2 -tt 400) 2 -4.78 • 10" 4 


= 3.3 ■10“ 4 F 


Payon nPipvn nnpyn pP .ntinna P*y»n Papn m>n nnKP 

.R ivonmn nmwmn pa K>n 


Ieff = 


Veff 

z 


V e ff 

R 


24 

0.1 


= 240 A 


:nm mm 


p = Ieff-R = 240 2, 0.1 = 5760 W 


:Kin pot?nn 


.a 


P>Ptn aAi Piy aiP>\yn MimO Jiwivnn P>PoP P’npoa Papn nn>n .a 
nn^> naino pny Kin .P>Pon >a>P NinvPa >u>\yp cnu kP (nmo 
ppi om nt»Pa vk Papa .tmn miK ia ont> pPi nnon mpoP 
.40 W u»n ,mpon PAyoa 10a nKw> oinn jio>Pa asp 


VQi^n tnt - nnw >pna - 26 ‘isoa )iwa 


:nm nainnn unnn 


.K 


Wo = 


1 


Vl 0 “ 4 - 2 . 5 - 10" 10 


6 . 3210 ^ 

sec 


f = ~ = 10 6 Hz 

2 * 7 T 


W 


0.9w o = 5.69 • 10 6 


rad 

sec 


Ieff : 
Ieff’ 


Veff 

R 

12 
' Z 


12 

R 


:>a pm .a 

:Kin ntinna ontn 

:Kin vann asoa oavn 
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26 nooo inn>£> 


:^ip^ irnnm ontno msno Kin winn tnnw yivm 
Ieff’ = O.SIeff => ^ = 0.5^ =» Z = 2R 

Z = VR 2 + (X L - X c ) 2 :N>n t»yon 'yv nbipvn naayn 


Z 2 - R 2 + (X L - X c ) 2 


:in 


w*iw immniw *»mn) R -i z wnsow ~wpi wonvo on ,}jooi 

>avnn ynri'ai pi o'VJiyo uoini jvwqi >avn inn>a w> 

:(nW\y nmjnn 


R _ X L - X c _ 

R “ ~ 7 T~ " 


W'L 


1 

w * C 


5.69■10 e ■10 -4 - 


1 


5.69•10 6 -2.5•10“ 10 




= 77.i n 


Z = 2 R = 2*77.1 =154.2 O 


:K>n t7>von n^nn nminnn 


12 12 

Ieff = ^= 7 ^i = 0.1556 A 


:kih nnnra onto 


.A 


Veff - Ieff Xc - 


Ieff 
CJQ * C 


:kih ^npn nnon p! 7 i 


0.1556 

6.32 * 10 e 2.5 ■ 10" 10 


= 98.5 V 



~Rl 


nnon ya yoion man ,t>np^ nwp k^ 
:nnom ^>Pt>n ^ ontrn 


tgO) 


Xl _ ‘ L 

Rl Rl 



6.32 *10 6 *10 -4 
tg(88.18°) 


= 20. in 


.7 


ukskw listen i^anmn nminnn p mop n nminn) 
t>W9 >oniK *tai oa v*v rt*ua }m h*? >d ok imv "p 77.1 o 

(77.1 - 20.1 = 57 0 
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27 -i 26 naoo mim’d 


bw nsoa sonyon bon v>v nuninn ^n>n **m awno o*m 
.^rnK nnnio bv pn nob<nn n>niKn vnb rmnn nnnji 


_ L-w 0 _ 10" 4 -6.32• 10 6 
U “ R 77.1 


8.2 


.n 


o*nni o>bn3n mm - m»ro *p*ia iibNW - 27 *iaoo ivm»a 



Po 

>1V 

1 

:c.g. 

Pi 


p H t 

Ph = 


Ph - 


span omnia *rnn iso .omna ^»iw o”p 
*tuoi (P) manni (P 0 ) n>aoiooNn 
.s im>n>a natswn hn unai .(Ph) in>on 

:aimn nmwo >aa nsoj )o’nn '(na jin 

n-RT 


m RT 
V MV 

0.17’8.31-10 7 -300 
2■1400 


= 1.514■10 e 


dyne 

cm 2 


.N 


napan now .napan nowi napoo npiano nubi niann '(na t\H 

:p>on nai mm iwo 


V = Sh 



1400 

40 


= 35 cm 2 


„ _ F _ mg _ 21,000 1000 _ <. lft5 dyne 
P " S " T~ “ 35 b 10 cm 2 

:Nin n’aoiBonn '(nan pai 

Po + P = Ph 

Po = Ph - P = 1.5 14-10 6 - 610 5 = 9.136 10 5 


P H + P = P 0 :Nin vwny omnan p>iiw 



:Nin iQ’on ^na pai 

p H = P 0 - P = 9.136-10 5 - 6 -10 5 = 3.136- 10 s 

11 u cm* 


.n 


navon x\n imn bv o>iw o’nso >w yi yvpn n b>n pinn vdihu 

Pi Vi = P 2 * v 2 :n*nvri9tton nniKn 
ima ososb nvDK *]T )n now wim >by:i on o>nain >iw liVDO 

Pi hi = p 2 h 2 ravobi 
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28 -i 27 *iooo rmnn’o 


. _ . Pi 1.514-10 6 ln „ 

h2 ‘S = 40 37136- 10 s = 193 cm : 1 H3D 

vnp ^n^ni n^nn *?v *m\w un nx tpoanov pt ^ .a 

:K^n it movDftn manan nnoun .ynp yito jiiovann >nit pt?i 

^ =>T 2 = Tr^ = Ti-^ = 300-^ = 466° K - 193° C 


on*™ D^njn n*iin - m*na >pia - 28 *1900 )nn *9 


:no>*itn nnmo i>ai 71m now *wpan moonn pin >o7 

Si*vi = S2V2 

."mi> n>m n nontn tnvno nnv ns ^nn nowvi !7 dd 
.ultimo ownAn o>Dnn >vn£>n p^ on^m 
pp ^nt>n tn mm n^m mrnnorw >^im pin 


2 i_ 

p g 


^L + yi = Pa- 

28 yi p-g 


X 3 _ 

2g 


Y 2 


.K 


imimnon t?n> oa p^i innn mow on>i o>nt o’rmnw o>akh on 
. immon jin Nisob ov*n^n >A\y jrrnoo nn ,ym 


Pi 

P 



:g Disown omtn omiAfi mivi nnN^ Pmn pinn wbjiwa 


P 2 + V 2 _ 
P 2 


Pi ~ P2 _ v 2 


Vl 


.n 


vomm uva’pw nnom .p = h^ 1 

-=(i- s 4) 

Hip - H 2 p’ V S 2 V 

P 2 



:Nin 'Doomnn ^nPn 
:nio> 8 *in jihiiweo 01 


: (h = Hi - H 2 ) pin 


.tn*i>non yianP >108*1101*10 naiAtu 
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>h >hm - ‘lpn mnyo 


btm njnifl :'N moo - Mpn majio 




‘jui i m 3 ' 1 N nia :a tps 
linn *?id rrapraD pmnn 


:on >it>’jn »ab\y 
o’K^icn l mm aoipa im d>b> 9 o .n 
jm»nob y>AQ Nin na mipan jin *raya 

.nyiap 

nnno nNuoin n*npj n>oi>a o’jooo .a 
nb Napa .'H <)>yoa UNSOty naipab 
(’N *tf’2) .0 mipJ 

ni90U nmpj vib\y d>poo .x 
itn w o>nr d>pnaoa (A,B,c) 
>iaa .mwan tun >9b n>yapan 
(ninob 5 cm) >mynv»3 n>n> pnaonv; 
)>a n>baan tno) p>a n>n>v na 

.o>iorn 

ptn jin omioi )WNa ana d>b>9B .7 
n-npan ayi (o) niwNin rvnpan p 

.(A) fpjwn 

ptn hn omioi >aw ana d>b>90 .n 
rmpan ayi rowNan n-npan p 

.(B) n>\y’b\yn 
ptn UN onaioi >v>bv ana o>b>9B .i 
rmpan ayi nawNan rmpan p 

.(C) n>y’aan 

nvoun i»a pnaon bv <pia d’ooaY/B ,t 
o>Nisio ^aAD yi9>voi ptn b\y n>spai9a 
.(’a avs) nia>non jin 
> biA nyaaN oy no>an by a nun ,n 
.d’9t7wn onnan 
anan nia>no biu dpoawo .d 
. lovaa bv n>spai9a 


.1 


bv bapnon <pan\y naaiynn nn>nB mm nyiannv; p»onb a\y9N .2 
,av>’ ip Nin ptn b\y n>ypai9a nvdun )>a pnann 


>iw by d’bantm *ja dwb ,<^aAn p d>a\yno aanaN ma’nan hn 

.c -i a bwob ,nano nmpa 


a = v 


AX = Xc-X A 
At tc - t A 


:v nn>nab mw a yi9>wn 


.3 
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1989 


’K - ipn mayo 


:N>n nPapnofi n>m3»Nn nxniimn .4 


R 

baN ,*i>y> om «>N oi>nm nn»n»n i>} on>ny <pAno niN*iP -wok .5 
n*jy nptn in PuanP nyp ,<pAn py nptnn jin nyip nyon m 
,n»py ru>K nprnny qa pnn ,pyoP ,ti>y>pyi 
v = A R X :mn yn»ny *im 

ln(v) = ln(A R x ) = ln(A) + X ln(R) :0’QAKn >3yo In X' 3 U 

iviQ’yy *iy> ip Pipi ln(R) py n>spii9p in(v) py <pA otnoi dn 

.X npt-nn Nin 


ln(v) 


ln(R) 


F”+B 



mg 


.niniD nyipy o>Pyia man Py .6 
.B ’iP>yn roi F” aayon nan ,mg ippyo 

F” = 6-ir/rRv :Kin layon nan 

4 

B = V-p’-g = j n R 3 p’ g :Nin >lP’yn ro 

4 

mg = V p g = j-tt-R 3 ^ g :K)n 


SF - mg - B - F” - |’7r R 3 *g (p - p’) - 6 tt*// R v 
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1989 


n >ioro *h ntro - npn pmm 


toro roronaa »i>n Mvon roiw jivm nynp jimuft y>ia iron .7 
Mpvn romn .oonad tomi *ry iop 'yypv n non n!m mronorw 

.rorono row h >n nyunn oqm* row 

a row roman ^pv *wnd nynp nn>mfr »>ro wan .8 

SF = o 


SF = j*7T*R 3 *g (p - />’) - 6 TK‘fi'R v = 0 

V = 2 g ( P -p’) .R 2 

9 -ft 

Pv rwvn nptnni im»n»n pi Nin ivpn >onnnn mn'an >aP .9 

v oc R 2 :oimn 

pm >n npy nwnon ntnoa xm tnmn nNuwP np>yn upon 

.tsyri yiy*o vno>va 


*jn>o *iw» b»n b'V »w*on niwn :’i * 10*3 - ipn mayo 


:Nin >Pownn Pjiyon .1 


» t 1 I 1 i t t 1 * » t t i t i 1 t » « * i 1 i j n \ 1 

1XV3 

Lju-, |, |-®- 

ronum ijj nnn npn laar&m 

iwa nK row!? orovan >wa ps&n ono !?\y n>ot?!7 om> na .5 

.nnon ropa jwa row n> awn ontn 

imnn rorno .om-iia* ipn pirn mio nb pram; pro .9 

ronnpn nnron nn rtoaD nmtoi raiyD ro>oon >rw in nysioon 

.nn 

nitnpa tK . a 0 roma n>n rorcipn roomw nro :hmt nou 
ai = a - ao K>n nnnpn ronipn moon vw nwt?rwa 
tyro v^nottn aw>nrw t> a 2 = « + <*o n>n nanpn ?wn 

— _ ai + a 2 _ « - Ofo + a + ao _ 

2 " 2 “ a 
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1989 


’a >100 - apn naayn 


nniK >snn’Kn P>nn nnom row »3io *jaiNa P>n P\y na\yn .10 

,P>nn niupP aiap awnnvn 



m>n> Kin P’nn asiw wiAnn nawmu pi»an A -IB -n Kin mm .12 
Kin oam pi>a (man PPa) pn> a> PPa >aPw ia ,P>nn nap Kim 

.A P B —n 

lira P>nn *p Pyw pvan am pas pvan notnn kP pann onn .13 
jiiooP nP oruw na Pyai* onnn Pyi psnn Pw aw>nP *piKn nawn 

.nPKcw ik m>n> kP PaK nPynP ik nonP 

.o>>oiAon niawni naamn n>nm pa aiypn nK ksko .14 
>aiyn navya paon Kum na naipini P’nn pa d pnatan nK kodi 
. d = n do :nam n mniPn aaoni d 0 appp nip Pv 

1 _ Be _ Bg _ 2 • a ■ d • Be _ 2 1 a • dp • Be . 

tg(a) ~ B i ~ _MoJL Mol ~ Mo'I 
2-ad 

.pai d>twj a>pnanni na>na ontsn nwKa *jaa aiayp aioK <pAn 
P»nni iwKan apppn nip pa oy an>sn nwKa *yaa aiay> kP <pAn 
>aiya pma p>K poapn mniPw -yan oaun) yiap pnan \y> 

,>n)OKn pnann in avnnnn pnann P\y nyiap n>oo am»n (o>Knnn 

Bi = A - ^ :nam oa aitiaP inn oPa>pv no’an nK .is 

.pnn ana Piy wiAnn nawn P\y >paiKn a>aan PPia ,a>PaAn Pa >a 
»”y Koiann P>nn p pnann pa -pan t?n> pp iPa>p ,o>yiap an 
.Bi P>nn Pw wunn nawn pap n apppn mniP aaon 

n -P —pa a\ypn nK n’ainn a\y> ip Papnn «pAn pw naaiyn 

tg(a) 

•>io’an Pv> n>wn naran nK da ,pP ,nnnKn 

a = - — d ° T Be • :Kin iyiaw\u aw> ip Kin Papnnn <pAn .16 

Mol 
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>io>3 - *ipn imsw 


l 

tg(of) 


:Kin miwk pirn option «pan 




n 


:«T«a Jimpi nw jnm aw» yiswn jin 


a = 


A (t R (a)) 


tg(o< )' 
An 


r'jiKn im tjyy >ojAon mwi Piy >p 9 iKn n>:nn ak ^Pni jmvwn 101 

r, _ W)ia 

Be 


i>n '■pNn mi 09 Py mtiK mipii jiimnto rm>n nPmn ok 
rmpjo fonwb pno im t>\y »owon rrrvyn nuiwn nw^irtn 

.'■pKn *1115 09 by rmpib 



.17 
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1990 


np>J3ia - nruan nj>ra 


1990 mm> 5 -i 4 -b nnw nrna 


nii’iDn - 'N p’pn 

.1-5 mPNion umnn vtiv *?!) min'? ■p'pu 



Pi» ,vp*ip5 5yo h = 5 m miuv ,i»n xin 
, m = 0.1 kg 1 T 1 D DH) im >p 31 N pl >33 

.awnnmn) v o =5m/s jnvnna 
.n rpw nmNn imwnn 
y>»n tnoso pmo nwa .n 
G imp* 3) Yypnpaimn 


(rjiTipi 2 ) iyp-ip:i won yis> mv { 73*1 imi) mvnon >nn a 

^ ^V1D 73131*1 ni3> ^Oll DN ,Vp*lp3 7173H W3’ pijan P>P3Q pmB m>N3 .1 
(iiiTipi 5) i Ji>n^nnnn iftTvno pi>33 f - 0.2 n ynp >pqim np iron 
mo iJiw i>!?y i?yi3 *w*o i»33n >10 nmm 3300 *nnw -iron non n 7 po 3 .7 

.yi3p >p3iK 


(niTipi 2) ,p 03 icmn ,rfcmfl>n ,n>m& ,7v>) mn **wo jrm >no 


.1 


n wipn . m - 2 kg nnt>jov> mnp nyi , 30° it?v yiD>wn rmitw ,pbQ ivn» i>y 
m nnt?DY/ Jibipwo3 (rmt nuoDiy) jfcto >y *|)*on oin myram jraina 

.(ovtnn mo) 

. v = 1 m/s wap Tni>nD 3 fnbiy jftpram) ii 77 on 77103 jit 7 i> n>mpn 



(nnipi 4) .rtnpuon m noon jw 3^n .k 
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1990 


np> 3 Do - uriAan m>ra iibaw 


bvub jin D)>na tnb .Bbiptynb jwnpn jin *nnon own >np) o^ioo vm .a 
<nnipJ 3) .own anpio yuna nbiponn nvun bni jwnpn 
.{0>0*tB HN“0 m’ * 2 kg 1J1DDO nj>bOPb$ OU HTIUDD 0>VMWD A nilpJO .a 
bond ,ynpa wnnvy WNb n»jv 2 Jwobs niwunn )i>mpn oy ojdbd vmn 

.A rvnpab nnnn mw Jiwpn 
byn A mipan bv h naim jin non ,tinjo nap nwaannn tvdo nrom 
(nrnpj 5 ) .jnoaajinno menus njonon Nb manpn immo dn .nwaannn nwpj 



muw owb nwp m « 0.3 kg mono «pa 
waps mop own ,03 n bavm y» , A = 0.8 m 
Ibnd nvunn mvnn . o nyup rmpab *vwn 
>*p-by juowjd nyujin roam , ypnpn >33b 
rmpjn N>n A nmpw .owmv o>ann 
wa mrnan rmpon b ,baya:i njiiu rowan 
J)KpS JW«Di D "1 C JtVnpJm f >>VD3 
. (o>*nn hni) bayon bo >pswn noipn 
. 9 m/s N>n A rmpas «pan jivtoid 


.3 


mips* own jnn>ro bn Nam , c rmpo ■pan by cnbyian nitron bn oono .n 

(nmpj 4) .n 

^un naiNB jin Nam r B rnipn <ytan by o>byon nmon bn oono .3 

(jvmpa 5) ax nmpn (in>m b*na) 

.own ynpj d rrnpjb y>an runo ymn a 

. yprps was w ynpj mnno yano man biboo bn 00*10 
Uimpa 3) .pbip’o bn oon 
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xmo k = 50 N/m y\ip byn yap - 4 
nbipvynb >wn inspii ,mpnb thnh 
nbipran wo . m = 0.5 kg nnoov 
. h = 2 m nssnn byn nnntt (O nnpj} nnun 
jttu&jn , A mipjb nbipwon m o>byn 

2 m 

nnw onmwoi , O byo 0.08 m mva 
ny*uo vb\pv on .(o>w*iji nzo) nnuos 
.ronnt viwn nmum yapn non .(ojn ipn; jiitoji 
i 0 nnpib njiiwob ny>xo n w tv nbipvynn minww wno ^bin pi odd n 

(xirnpj 2 ) 

*l>3 >nwbD nnptt DN^ai wnvo ,nbipvnn by byian bipwn non po mo .n 
(jinipj 3) .pm mbyn >aba munjji ma ,A -i o jrmpan 
.0 HTipia yapn p npn>j N>n ,noo >abD nyj nbipwnnw Jiya .nmuin nnna ,i 
(jiiTipj 7) .nasnb ny>*» nbipvynniy iyi mpiwnn yarn pin jth awn 

VH aaob .riwto M inpjoiy nao bn h :n naiaa nnunn bau m inoow <y» .5 

.nvaoiovw 

fimvsi t\h M 03 .33on >Mn<pn bv/ v ny>on nmuo m»nb nntnj nna .n 
O ivnpj 4) .coon by jroainn nb’iun jisinji) g *i R, h niysma 
j>n t\'$v nntron runn ,(h « R) R “b on>i tiro pp h wo o mon .1 
(nvnpi 4) . v=VTgh :K3n puo an>pa aro>nb k 
:( mm iiuiuunniv ,jiwurnn«o nun bv nmm w inn .j 

(JllTIpJ 3} .wn ? h» R WO (1) 

(n*npj l) .nipn i h« r wo ( 2 ) 
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1990 


nobwn yfrnv - nnxan m>nn ybnv 


nn^Uin Xfttim - '1 irtTT 
.6 - 13 nT?N(on nrmiun won *?b rrotf? j^d 

.6 

n"p 7 iwrw TiTDi? ,noja 72Ni> >!?3 o ,( 7112110) cnip wawn wms iwnv 3313 

.(0>J170>11 2312 K7pl Kin m 33D3) 
us i?y nn>nw no ounonin 2212 bw ios !>y jmysmn nb’sin jisinji nPini no2 >3 

(ivmpi 5) mipjon 23i3n 

ito iJvy >uoio 771K ip ppm m t?yo m o>ksoi ,o>P>3poi oonx ,onw> o>P»n uw * 7 
m >y m o>!?>yso o>>»nnw itoion noni ,jni\y o>p»n3 omn moa^v .(porno) yiNn 
.nwpm yn>2 ^y nnn ,o>b»ni? nnno nruion ,pao uno .n2>\yo m2 Kin 

(rrnipi 3 ) i!?>ji bm o*>in yn>2 mo .x 
mw pmoi ,o^»nn pa psnn nx 3>io ok puon ono min pio nrx ,3 

(nnipi 2) ?onuvn 

m*pn nx own unv piv> 7*>2 .tik npn otx m>m ,nx *npo x>n wown .x -8 

(nvnpj 3) 

.>xi>on op>P mn m> np>b *nya ,nono opP Kin non >ip>i?w oovio w> .3 

(jrmpi 2) .11 n:yo mon 

(nvnpj 2 ) .7oiy !?i3 not* rmpi >no anon .k .9 
.□>ido Ms y>owoi n>7io>n ummn 7711m Kin nnoo wo l?y o>\ni3W2 .3 
(i»yon 1371K nx 733 onspoi) 7n>on nspo no pmra ynsx o>nuo ok 

.inx P3pn> ,7nNii ip!?n !?y totnisi 
01171 p3 3) .£03 17 W 71X31 IK 7J11> 0121 W7HH DKO 

nxjiy^ miyp nnVra nxio3 ynipn no .miyp nni72 nxno o>ny2 x>n nPo nxm 

Ormpi 5) . mon ?nniiy>o nxan 
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1990 


ntfwn yftxv - jiruari m>m ipmw 


. ynp psom - 3000A P: pwa (> 001 * 01110 ) ’las-m tin inpo T»> -phot .11 
.poonn jin jn«& Pn x 2 - 7000A > 7t>Pn yipov una ^yy !»n *|tn jin oP>t« 

V 2 !? pin pm nimn -win* toddh o*i3\y ,yiuo *v mniNn ya orra tan .n 
CJ ivnpo 3) p >id* voaon vPavy ,yoia Vo n>m<n 
(nvnp: 2 ) . 73gn rn»:\y tai n>v3»n p o>N:n>n o>mnon naoo mn\y> dht\ .3 

(imp) 1) .> 2 >opNV*n £»oii>n *o "o»nn n>*n» }di« «non nn wn .n 

ny>3p* vodo .ni\y 5730 Nin C l4 C) l4~|Dno aioiran *\y o»nn ji>sno jm .3 
*o omivy ni?ND o’nsddo ni*>* *noo o»iPino*»n cpnsdd *\y o*>: 

.nipon owwo 12.5 % a *<n: u>n ony>o on , 14 -pna 
(Dmp) 4) n>voon xntm vop* iravy >3Ton o>N*DDn *>: mo 

«N*n >j>yii lira jouji mowon -13 
.(y7P>11 : n ,3-OlPn : He 3 ,Oino>7 : H 2 ) H 2 + H 2 —* He 3 + n + 3.3 MeV 
fi»io>:n TO3 n-nniwm , np rani lira* n «imnn vv* 3D n:yo*\y ,>io>i3 

. E*= 52.8 joule n>:n:N 

ion* >73 ,n>>io>m roiyna mnjion* oons vno o>ino>i: *v **on *ooan in» 

(nnip: 5) rnNiirai *iNiflon non id >3>m lira wnJin oiQNvy 
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1990 


- ATOan nvra 


’JiDiun - 'j jrtn 

.14-18 nTrawn warn vYw *?]) mnti j^d 

*ioua ono^wo oninna . 8000 v iw ta*20Dif)5 *rv piw 20 mm iwtwi Tina wa .14 
o>3yoa pt< -^on Kin wano >£ntn>K pmaa Pto^uisn ,bK>:wiir^w O’nuwa 

^ .wan rnnpa 

2000 V 



:T»N K301 a>W"Ma wn 
(nvnpj 2) .wan ivon .n 
nayio +8 jxc p iyoo *wjo >l>nvynn mvn rmay .a 
(nmpj 2j . b ^ A rrnp:na (i) 

(jwipj 2) . C b b nnptfio (2) 

{nvnpa 2 ) a —► b —► c —► a nuon !?Pt>oa (3) 
fnnipj 2) . wan as i?y\y D n*npP o wan taiaa (4) 

inu) >bownn mwn .1 

(nnp3 1 ) . o wnoa 10 mm pmoa, wan T»na nnxmn rrnpn U) 

(n*np31} . B n*npn (2) 

>apn jnrvfc pa !w . C = 2xio -9 f Pn>p . d » 2 mm ton bap ronP pa pmon -15 
nnn -npab bapn hn na*n . e r = 5 >t?n> nopbtoi oipo bya amn io>:an 

namn jik wnnn. pitoh anMb .nnan Tipaa mw igna pannKin , 150 V p 

.bapn ivirrfr pao nupbwm 
: n>n> na au»n r nop>Nnmmnn tcnnv annb .n 
G ivnpi 3) .bapn ivod (l) 

, (nmpa 4) .bapn imp pa nnan (2) 

Cnmp3 3) .bapn nimb pa >bnwnn n*nun (3) 

(jfmpa i) .nopbNHn aainn ntcnnb nvmm nroyn m Nan .a 
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1990 


bmrt - nvuin fiwn 


Jfcip, *h d> isnjn iNiJian ,^cvr\r\ ^vnn -16 
timDiww v -lonoini , e w nun ppo 
f nn>3t ITHTOnnVJ A TOO^DDN ,JI>01<n>N 
nnw mj«6 in>3 uniunn rwv njjwo toi 
Jmn* o'oyo nj*ui *ral?n . 2 q > 0 

m ova fca n*o .man nneoo jwaotai ,n»won tjjh !w r nnannn an 
>D‘ i»y ,oo*)o i>o!?jin .njjw&n thh >y> r rucPNfuon niTonnn juo i o*nn nasty 

.a onema itnjro , j iv mspyra R !?vy *pa ,no>jn >n:jdo 



iTW mn» !m rumon run bv r rnxonnn to po^nn n:jb tio .h 

(JViTlpJ 2) 

nuprcD R jin *)NJion /pin jnm ,>io>jh >n:«djq !?y -jonorfr >ta ,*uon .2 

(nvnpj 3) .o>p*n jiwn th *niv u>nw *w» *ip *on , y 

ij)N *\va py>n .i 

Cm-npD 3) .muon ppo lw o w ton (i) 
imrtp) 2 ) .nnon -npo !w irawon innum ( 2 ) 
(nvnpj 2) .Sown on* 5no>* won tnm nmiy (3) 



'N OWUI 
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1990 




.17 

, K rninpn ,o>mi>pbx mxn!? ipnaa 

# -2000 V xin ntw bx>33Dianiy 

owwptwn .Dwn?p^K ro>iai m>m> 

, a rmmn bx oaxuo trotem 

p^n . 2000 v ion nbw tawmanv 

f miMow o ap: 711 ow o>3iiDp^xnn 

,nw> imio 7iaan r >nano o>oiaji 

+2000 v -2000 v .wan tw BC jpnnnn tainaw nn 711 

,(o>w*m nxi) 10 cm Kin naan iuip 

o>niDpbxn bv ji>ri>nnnn omvnn nx m\rb iii’i ,i>iixd oopiio warn ipnnn 

jrrnipnt) o>ubain 

(niTipi 4 ) . o apin rn oiaiva v owioptan Jinmn nx yon .x 

,wan !w m p>na pi ^aiion, edgf iw>r£ pwc >uwd n*rv oniyo a 

. its mxl? o>yn ,m>an bv> dgml p*ni? o»uiai o>mi>p!>xnv *p 
(ivmpj 2) .pm poaon nivn ]ii>a mo (i) 

(nnipi 4 ) poaon nwn noaiy >nn (2) 

Djnvnoa nbi*n ik mo ,mop n>nn dgml ptoa o’aiopbxn mime oxn a 

pimp) 2; .mi 1 bcde p!ma 

jmna 7ioan 71 ix mnro mo .18 
.>paixn "iwnaa xam 60° na 

0.5 T inoaiyiy T>nx >oao nw 
mnni \?ia .uion iw»rfc 711x0 

x X XXX X 

.niybamiw yn t>aa onsn> moionvy 7a 7iaan oidh >10 *y yi ab tiix 
nyiap x>n ab oion wi»,n» . a = 0.1 m xm vfrwon ypa 711X t = 0 yna 

mnnin moio mx rn>n>t? iriiuann .(o’^in nxii v = o.3y n!rmi 

. X = 0.1 — N’n 

m 

(rrmpi 3 ) .pm ipm oy yiap urcn vm ouaa rrwpn D*xan oxn .x 
(jimp) 5 ) . 1« 4 s yna nivicn D*xan nx xao .a 

(jnnpi 4 ) . t« 4 s yna rmnca Dim nnaiy nx xao a 
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1990 


m>ra ’pno - Tinian 


iiTiri ’pig - 'i jrtn 

j?i9 "JDn jutn rftNiu a>aw o>pia ’wq nT?Niu mw ‘ 7 D rmi) 1 ? -ppu 

o^am imn min - )ywn pia 

man . 0.5 m niw *rpmn prmv L main nviyn im pmna aa>) ab -png oay -19 
>oown Tab Jioa’in m jmw>n nNin jvcmu ,ninn 2 m pmna f nw*rvn bv own 
Nbb nNinb my>un oaynn mNavn tn *np jw : ab o>v .(o»«nn nm) mnyn bv 


.nvrryn jr? aavo 



(nnip: 18) .nvrryn 

on>a noion ik mw> N>n oni ,nnnn in mwon N>n dn mm ba nab pa .0 

(imipj 14 ) . ab oayb 

o»np obnn bvy didid jiwa pNann jin tdni jmannb o>urmn jin pnyn .1 

ftvnpj 18) .jiinwiM 

(nrnps 12 ) .bip >ba )>ab tin >b> ya D’bnn nvnb*) nao .n .20 

ooav m>oa void Nin 701 ,nmn n*w> ronn nb>Dnb im jin 7>nan *>yj a 

.nwnn o>idd prnoa nb>onn by *noiyn nop p->iob nrm n»w 
Rm nb>t>nn nanna bipn im>roV, v a « 330 m/s N>n TiiNa bipn jm>nn 

* v m =» 3300 m/s 

(nrnpa*) nopn Nam win pnnn mwa (l) 

(JiiTip: 6 ) nmka nvoan jin nyjn ynv> yon nna maya ( 2 ) 
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m>nn >pna - jiroan rmnn \V?hv 


. noo Hz N>n aopn bv nvam vrmt\ .) 
(1)1*0p3 6) ini»ooa tnpn!» ton via (l) 
(Jimp) 5 ) n>iuo >ipn to ym mo U) 
to*nn prmn ivan >o ovn rrao ,ntooon to 701) lop tdiv tdn mpoa .7 
wav yn ijnni wa >wn aopn .who iwmn aopn pmoo aoo 1.5 a 
niTfianv 7a ^wmn *iopn ioa farm* nnuai mvm ramo ,iiwon aopn 
vow ipk Nin ,ntooo!> wn tin nvin poaova ,njiv .(vawjiiw) iiionijid 

.ntooon *p7 top 
(Jimp) 14) . xiv?) imvo topn jin yov> own 


ggrna np>t»a - pna 

(jimp) 15 ) .ivwpto<n to> >ton tow nonn* >ip>j maps *wji .h 


nun viiw miKUiD owtnna 

(eV) mmc noi 

pi D’lPD dion bv n>ruK 

3.9 ////////// iw 

liois .ito> iu»n‘Ji»ruK 

*** 3 mron x *= 3100A topiia 

14 - 2 

,oiDNn iw 2 '00 nomn iiiopto 
0 1 .inop^Nt? i!w mniNn to jvtod yn 

(jimp) 20) nanrwon inopton t?v ji>D)>pn mnutn >dd a 
(jimp) 15 ) mmwon ynopiwn ton 711N mo j 

to> £noit>« i>v*u topJiDi , P“ >p>pto >w otoo u oipionh ym *n 

92 

.ovmnto 

• T3Pn im oojioito mourn to noon topp moi >pioNn ispon inn 

(jimp) 10) 

npn?P 6MeV to ji>p)>p n>)*«K toa « p>p> n toy >tor)>p pnio now tv a 

197 

(jimp) 25 ) iioipoa yiap *wvj anm v>nw nrona , 79 Au am pvaa to 

jiima o>tou> o>ronan pa .pp no) 71113 crowns onano Diown vvm .) 

.Q»tovn n»rvr 

(jimp) 15 ) lowonan Jimam jin viion tnun ino 
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1990 


m>na >pna - nmm ni>ra i^nyj 


*pa bv np»tta - why ;na 



r nwm m nnoow nvm npun .23 
naiyn >poiK va aainoni? jpwdw 
nponn Sv nap>n ^y nnpft .noaoa 
o>oya *p"o oinni f oin Pw inK nap mwp 
.nponn <ip>n ant? nnnn 


n*pwoi> o>n>)» . (onerm hk-i) m widow nPipwo n*foi oinn >u >:wn inapa 

.jimw l yum ,nnoo aaon f nrfr 
(nvnpi 20) . g i m , m jnyaoNa Jiinpwnn naiRn jik Noa .m 

>w snnwpn jmnaai rtnpwon jpta’awun n>vuKa o>w>wn nn noa .a 

(wnpi 20 ). t l g, M, m nmoNa hPk nvw i yum nponn bwi nlnpwon 

ciivnpj 10) .nr pbnna mowi n*on a 


Kin nowon .*pa>n k!?> oik *pa i>y («rfconp*) imy >poiK nowo aainoo upipa 

. a> 0 = 1-- mpmn mvrvno * R = io m novrn m= 480 kg widow nrnK npon 

.npo>*m oaoo r=6m npmov naipia jiojn turn) d»)dik aannnu o>idd ym 
»*r>p iiwn: imp& no ]ot 7 wo> aoai aann. m = 120 kg iodik *y aann noo 
,jmmoon nponn >arty aan Kin, n a!?wa , 7 annK .1 a!?w im jnponn 
( npoon >w naia>o noioP imoon noioa , r = 6m loimw toyoa 

.npo>aP on>a v = 2 — nvpnoai 

- s 

fnvnpj 35j. n, 1 o>3fta npom bv nrapntn ni>rvnDn jin awn .h 
iud by ,2Dib o»Mutn aavi a»n . nppvfr n»pn> ,jm>nn n>N3i ncao wm a 

r£Kl 

, «o 0 _ j_j jpf^nsyin ji>n>mn nn>noa aainoro wm nponnw 

(JIITIpl 15) 
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1990 


m>na >pna - nvuan m>ra ybnv 


yaifrn tnt - »yn p *ia 

camp)10) .mo r,l,c tnvoa «n*nnip *r»D naon CD .n .25 
Oimpi 10 ) .n nyown >oyn wow *iwi ( 2 ) 

(mopsN pv) Dim 20 5o nno mpo 5 >do ownro n^mon )»nSmn ont two a 
in>3 o 5 u»po>ap)L jmnmMo ,r unrumv to, 50 Hz unrimio 
. 0.5 A tw >220 >2>OpDK py5 y>10 5iy02 02**1, 1)J.F 52pH 5)2>p TOND .n>W5 

«m aon 

.im^ R umsnnn (1) 

5o mown smumno run 
(nrnpj io) .nn>« iayon ^aw nno 
(ivmp> io) >5on iw L nwnwnn ( 2 ) 
cnvnpjio) . \\i¥ t5ia>p nwa 5apn5v v c mopaKnrmon (3) 



nnK oya onano ,imo5 nooN um>*m raw ,ji>d>)£> nnunn non ym5>n nno n*jpo5 .26 
,l wnnnono (raow nnunn non) ^»t*k 5>5o n»w oya, R= 100 ft vnmmw tv 
onm jik o>nMnon o>a*u nw5o foaiw ownra .C i5ia>po 5ap iw>5o oya) 

.ni>N o>5ivo nwiwo ton nraon mpo jmmi 5o mspjioa >anon 


(nvnpi 10 ) innon nipo 5o >anon nnon ino 



nm nnoraan jonoon poonn )no 
(rampi 10 ) 
i5’5on5o LniNnonn>nD 
(roup) io) 
t5apn >o C 5u>pn ino 
cnmp> io) 

nwa onano )>m5>nn nno mpo5 


.5apn ran 5>5on iw ,TOn jw 


r>ano ont orm tnvoao >na nnon ntpo jvnnn nvn5 na>n* no a) 


-N 

a 

.1 

.n 


(nmpi 6) 


Cnmpj 4 ) nanon ontn rrniy >no (2) 




1990 


n*i>m >p*iq nnaan nvni 


dorian min - ^>on pi a 

b >wn ins pa mnai A inun inspa nio, iso cm mw», ab >paw n>aiat n :>3 .27 

30 cm otikw AC mw nav* Kinan , 50 cm miKw "jvoto noy fl *nran *pra 

.{0>*nn T)HV 

.n"PDouo m l Kin ’Voouddnd \nbm ,nynp rnttm nnyon mimooo 
_<-50cm->-*—30cm-> 


QZ 

B 


tell 


J 


-180cm- 


P ,now mm w»n jik ww whd ,Kfon mn *noy pw n>n> no k 

(Jmip) 20 ) !HUOt> KJDJ B inJliW 

mm mw o^tovdi onnm , b rmon bk o>naio ^poiK 3*03 "nran *w*o ^ 

.nODb K3D3 B IBSpV p 

*nt 3303 w no 
(nmp) 20 ) i AC xton viiKn Ttoy pro* (l) 

(imipj io) ? ac a vrairt vfc ( 2 ) 

, a nno pi *n^ o>odj o>on. ab th >3 pi oiko o>o bokw m naN^o .28 
*1\?>> 

. (o>vnn nxn) - 10 ;?*/ aspi b nno pi wano owam 

, r A = 5 cm ki n A nrrn ™>*n tmr>, h *= 20 m Nin A niion bwo B nnon nan 

. r B = 2 cm KW B HAM wan DVTT* 

B 



.nvatNDOK l Kin B nnaa o>on xnl> ok , A nim o>on yfc jik a^n .k 

(jii-npj 30) 

(nrnp) 20 ) * ioo% njiit»aw nrona ,naKvon poon m a*/n .3 
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1990 


m>na >pna ~ nman ni’na i^nv; 


P (N/m*) 
2xl0 5 - 

lxlO 3 - 



5 6 V(n.J) 


nyaynaui - pna 

nunan Tanim tin ysao ywa 
aania yuan .o»w*ma nNinan 
lainai n»ia py a>axo 
©wane nn .pi>an » aia ioo 
> nanjin asaa n>*aii'N jnwwonn 
2x10 s N/m 2 unbi 3 m 3 nnnomw 
5 m 3 ayon maw tv ,fK irnpan) 
-pbnn yaaTia pn nr-wa ,(L nnpin) 
nn aw no»m nan prinn .{M mipjn) io 5 N/m 2 a yua vona nn ^naw ty nwiw 
ann um noimi 'pann yaann <yioaai ,(N nnpin) 3 m 3 nap ay >t3ivn panna 

.(K rmpin) >nannnn uana 
i klmnk anN anna iwna yuan ysaaw nriayn >nn .n 
( nvnpj IS) .Tiiaiwn tin naani n»>o jin yap .rniayn tin awn 
annon aw o’aawn nyaaNo inN aa yia>aa nwmn oinn mna jin awn a 
,njiiN ©aip yuan on oin nina aa »aia V'si ,( k—l . l—m , m—n , n-k } 

(ninpj is) .njiiN waia Ninw in 
( nvnpj 10) lvnan aw ji>D)>-nannn ntimon 'no 4 


.29 


0.03 m 3 aw >nannn nwa jinan>N muwaxin onawann njwN-m »aN’T>N u aio 2 

.jin'apiawN 1.5 nn una . 0.07 m 3 aw >aiw noia 
(rvmpj io) .nn aw n'jiannnn miwaaaon tini ji'oion miwaaaun tin awn .n 

(nvnp) 20) map nnw Q oinn jnaa >no J 
(nvnpj 20 ) .ji'aan'Nn irnowsnnn nNaina nn aw n'anoiNa 'lnwn jin awn a 
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1990 


(Unseen) ^pn irnyo - nvttan JU>rn iitow 


npn imvD np>&>a 


n ro»rm : rwron rmn 


avnpj 

50 

- wn nvvy 

“ 

N >1D>3 

nnipi 

50 

* >sni nyvy 

- 

3 >1P>3 

jvmpi 

100 

- nw 'v'bv 

- 

D”HP 


iDiwn v*P vnpn nttn Jivpn *n 

:K 3 n toiti ,m >ip >3 j\x& tow 


>>wn t> 1 D *THN , 0 > 3 pJ DV W 2 T 
j“U 3 P» 

; tnw oy (a>WP) 15 
? nnK to j»p 0.30 nua nfcipvo 6 
; 7 poto> 
tons 


(nnip: 8; r»io^n rmyen n»ja - yw?o p'y n 


pnrsav 0’3p)ri w 7 tt ^ny “repcn : to c*v .o'^nna irwm.cn joiycn tin aann 

.tnw jiiwDND (a>opp) ito prmc T:>sm 


•pto *op» .( prey w- v*? n *wjo) vapn *vy yinnnn n*pn vto *rePBn \>2V \>spn pto 
.V»pn to Nin yopn ^yon ptoin" m atoo .x>£>pn to> ^yan pton - 



1990 


(Unseen) npn imyo - nvuan m>ra 


Cmripj 17) 71P>3D - > 3 ^ p>n 

•Vflpn bv *b>yan pbnn w bv ww bn own inn .1 

law aaab .nnN Bbipwo navnb twam ,vspn b\y ymrmn napn by nbubon bn nbn .2 
.">nbnnn aao" N 7 p: nnN nbvpwo namai nbobo yapn by nnbn 

:D>Kan ownjn jin o>:anb baiB navy nbao pn .3 
;(">nbnnnn aacb" onu) nbobon by vspn b>ysDvy man na-vn - AF 
.(">nbnnnn aaDb" one) vapn nvanNBH • Ax 

by Vapn b>yoDv man bddib jin nbzoa cwni ,n$cni nb'.p«>s nbtcab D:an .4 
.("^Bbnnnn ascb" on>a) v^pn bvy iBianNnn bn> (">nbnnnn aacb" on>a) Bbvpvycn 

orvaj man bsdvb bn oya baa nbaoa own titd , matm jnirpve nbobub ojan .5 
.(">nbnnnn aanb* on>a; vopn bw maiNBnn bm (^rbnr.nn aac-b" 

“piNB 10 D>yan nvnbvb :vapn 'tv "b>yan pbnn* bw laniN bn o^oya tnbvy B 3 *> .4 

.mpan 771N.7 10 yaabi paipon 77 inh id >anb pupon 
.5-1 o>a>yt?a nwnoon mbiyan by -mn ,ibbn o> 37 iNn id 7 bn ba nP 
, 7 >$pn pw >yan jwbvb bvyob ,*b*yan pbnn* bw laiiN bn *wb > 7 a : 3 b p>vy 

napn ynb o>ap 3 n va pmsw 73 \>apn bn tuan , 7 Dt>Dn bn Nam 
bn bnwm ,^>apn 77 ind o>yan mnbvft nnw n>n> yapn ^ pbhbh 
. 7>apn 7771 o>apjn 7m nny’vy 7a noson 

(nvnpj25) jnbK\yi n»pt>p ,mno - pbn 


man Baoin bvy 773 ouno ,*17>7D *y*>3 omaibw doyinb bv37nd 7nN ba >33b 
>v fpapjiaa # ("’nbnnnn aaob* on>a) mbipwom nbobon by 7 >apn b>yanvy 
.o>373 nyaiN oonob 7 >by ban 70 a .(">Bbnnnn aaob" on’a) 7>apn BiaaNBn 

phnn-* bvy) yapn yup bn o>nbdh 7 *un 7 vbd n^d ,D’a73Nn ByanNc 7nN ba >33b 

.( M b>yan 
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1990 


(Unseen) *ipn imyo - nnxiti nwin ptow 


:D’N3n owron t\h ouanP tow navy ntoo pn .9 
?vapn Pv ^yan pton* *pw " i 
.{"P’yan pPiw too vap n rap * k 

.ito vnpn Tap t*w Va ‘wpn n:ra mpt>c non nn: .10 

nimnav vapn pwc tow win *fK ,Tnwnav v*PP nmn ,vap to> rapn nw nc .11 


’NDblimfl Nfl JimDJl a >1P’J 

?H3n *n>sn r m to tusP tdw imvnP 
f 3 v 1 1.5 v to *w> nnsP pat> 
>p-rnP onaino D’tow w -wnd nww ivb» ’Mtonoia njP jipnnon f fmrm Tina mu 
} (1 onrai nm) mun >p*mP oraino o>ton >wn wutoiDian Nnn 
; 2 v to m>7D oinn Pya >toun fwD>oPio in) toduPii 
(7oc>dPid) lucnooN w , 100 \la in 50 jjlA Pw mno omn ton WP)N 7OC70CNV»p>C 

i 200 to? ht>td omn Pya >Powi 
jO> 7 iJ row 

f onwopa nuo oy oot?u naP^n P«n 3 
.rinaP 30 cm x 30 cm vtccv *nwra 
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1990 


(Unseen) *ipn mayo - Jininn nvra 


(nvnpj io) nnyon jmia - iwm p!?n 

rWoMio-js np tw ppo>m pwdp pnan .n 
■ p >Noim\nan np n tw o’pnnb fnonobpa ponn non>tfpn ho nonoJpin pn nan 
*pp aapjn ,>No^nown npd ypsn nwn pc:ny tin nax*. 2 v nNnn nonotmn p^pov 

.nontfpin jiNTin !?y id >na 

vpdpv p >n>->y Htotmoian Npa yaian *nnn po:ny jin >aip : at? g>\^ 
.ivuan tp nun nayacNa wrtpoian nph tin 

.2 D’unra pmnnsn panycn tin rwa .a 

NP J2P>D r^C PKPUH :Dt> 0>W 



.twnn poon *wnd rrwo rnunv pmi 3 v ftr-nrob paon pn po .a 

Yinn nipow *iin pyna jnafc >na ,*na ’No^poian nphi nnun panyn pn noa .i 

♦muni wDftwian nph panyn!? 

(ninpj 15) m»jn ywa ~ <3v; pbn 

d>d*» jvptob npi>a nD>NPon n!?poa nna pinwn Nin ipwnaw nonnanNn on .1 

. SOjJLA ny 0PD3W 

.prnopnn 'yv >annn Ti)fr o>xon pd>p pn pia .2 
nmaa pinupn >t>ya ona psiap pvna nvoNon apn pan onaan pa>pa a* o^ 
.o’*dj nnia >av m apn^ ^oiaa .nama pvnapn >>ya onaa p*iapi 
m iny own .nonuyiin pNnm pn Nnpi # (3 V ^ pian nan *wnd) paun pn >yan .3 

. Vj a ipin idpi ,ipnanca 
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1990 


(Unseen) npn smy& - nrunn npftt yfonv 


mm ira^in jinto jin dwi .n>i>K onamcn inn jin onan ji 3 >ruo pro .4 

. v 2 a m iiy Timnca.iDD'i r m 

:D^KDn o*jirun tin o>;:>n^ toir i nav nPav pn .5 

iDBDPiin juoin - v 

30C3£)DNn nKTjn * I 

HN-iD noKnsoNnv -ry ns>nn unarm tin ippn .o>7»n ra>jp npji>jv >>r«n jin nm .6 
71>3M TDDU^Wl TiK^n TIKI WISDNn JIN 11H TIN OW . 5fiA 3 1JTC3W 071 
nncn jini 07tn ncsiy tin ovo bos own ,o>7i3n rom jii 7 i 3 nn jin vopnb iv.cn 
.40 jj.a by nb\y noonooNn room 7 vnd jivptod jin poon .nbsos 

>id 1.5 v b povn nnc jin yno .n>bN D^ns'inon o>b»nn inn jin onjjn rows pro 7 
inv irmncs pp .mrobim jwnp dn ori^ ,n7iin bv iinh nc:ny jw i>u>pnb 

. v 3 2 m 

(nmpj 25 ) jniww jkjppp ,mn>3 - >w>!?p pbn 

to on ?( 4 - 3 o*o>yp 2 uwnv rm>io) v 2 b mw Vj onh .8 

v nncn bv (on>a nonycn nmpj) nn>s rcuN>*r ,nbsosv owrijn >ob ,vo7t> .9 
.rvmpin i>n 7iiyv uno o>Nncn nv>n yn jin ovidi , i cntn jussiy bv n>aprDD 
mj iiy NbN wn n>n> Nb Poind 7>sn3 nncn *py on»sn jtvnisv >ian ob C'v 
710*33 lbapnnv cnnruon osyb DNJinn ,nn> 

.3i»D»3fln innjjnn dni *NObiivian ntih bv o*Non jin inn lire nso .10 

.Tsvn .(4 i>VD3 ttoj) V 2 oy io 7'yua bspnnv o n Non iiy JIN mivn .11 

, 1.5 v bv nro *7*-by nbyoiD N>nvo mun >7>~by nmnn wobiioidn nbh o"nd dnh .12 
liopDD jin nzipn »3V ^ njiD >i*-by jibyrno mon 7 vnd ibv d* Nsb mw 

.7>nn>7Q junjuxi by lorons 
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1990 


nreno Jinww 


1990 inio - jwaw imw/fl 


ip .t X = 6 m 1 v — 11.18 — .n 
1 sec 


h = 2.45 m .A 


c m ^ 
a = 5 —o .2 
sec z 


m 


X = 5 m .K 
m = 1 kg.K 


a B = 61.25 .n T c = 24.4 N .K 
sec z 


.1 

.2 

.3 


t = 0.577 sec .A 


0 pirn .n t = 0.157 sec .K 


.4 


pas lira .n 


’ R (r + h) H 

.5 

10 10 

,6 

1193 i»»a .N 

.7 

\ * }.» 

.11 

■■ 17,190 year .a 

.12 

n = M0 14 

.13 

1.78 lO 8 C .H 

.14 


(1) E = 0 (2) E = 10 4 ^ .A 


Q = 1.5-10 6 C ; V = 750 V ; E = 3.75-10 s g .N .15 

W = 4.5-10- 4 J .a 

I = 4 A .1 £ = 1 V ; r = 0.25 fl .A .16 


B = 4.27 lO' 3 T .a 


v = 3.75-10 7 — .H .17 
sec 


I = 0.5 A .A 6 = 0.222 V .!l ^TA .O.K.DH N .18 
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1990 




0.6 m pmoi >a mm ,3 m pnnm >a mm , l m pmm *k mm .19 
Xi = 3 m ; X 2 = 0.3 m .A (1) X = 3300 m (2) t = 10 sec .3 .20 


X = 10 A .A E k = 1.51 eV .1 21 


ptnn ran .a 


R = 

: 3.79-10- 14 m 

.3 

239 

v 

*94 

.N 

.22 





.3 

n _ 2 mg 

2m + M 

.N 

.23 

_ m 2 g 2 t 2 
2m + M ’ 

Ek 

1 

i - 2 m 

/ 2 mg t \*. _ 

Um + Mi ’ Ek2 “ 

M 1 2 mg \ 
4 Um + M 1 1 

2 


= -6 — .n 


w = 

0.898 — (11) 

CJ = 

0.847 — (I) 

.N 

.24 

sec 



sec 


sec 





R = 40 0 ; L = 10.13 

H ; 

V c = 1592 V 

.3 

.25 

L = 

0.16 H .A 

P = 0.32 W 

.1 

V max = 8 V 

.H 

.26 

80 mA (2) 

f 

= 141 Hz 

(1) .n 

C 

= 7.96 • 10 -6 F 

.3 


P = 0.596 ; 

at 

(2) h = 

: 50.3 cm (1) 

.3 

h = 87.7 cm 

-K 

.27 




P = 2316 W 

.3 

Pa “ 3.3 at 

.N 

.28 






W = 2 ■ 10 5 J 

.N 

.29 




Qnk = 4.510 s J ; 

Qkl = 10 6 J ; 

.3 




Qlm 

= -7.5- 10 s J ; 

Qmn 

= -5•10 5 J 








7] = 14% 

.A 





T 2 = 273. 

5°K 

Ti = 638°K 

.H 

.30 



AS = 

35 .X 


Q = 1.5■10 4 J 

.3 
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1990 


2-ii noon jiiirwD 


npODo - 1 insra 


:Y -n no >9 to yipi nyufin jot .n>p9iK npnti pnn nmn .k 


y = 2' s ‘ t2 


t = J^ = 


= 1 sec 


X = Vo*t = 5-1 = 5 m 


:Kin mo <p>nv >p9iKn pnnon 


vx = v 0 = 5 


m 

sec 


:ynp Kin X non mn>n&n ion .i 


vy = g-t = 10-1 = 10 


m 

sec 


:Kin Y w mnnron ion 
:Kin nt?ipwn mn>non yru 


= Vv X 2 + Vy 2 = \/ 5 2 + 10 2 = 11.18 


m 

sec 


.mto Y -n noi >On Kin o miwo Kt? nyiinn pr* .a 

.nsiKfi mw K>n nimnn x -n to 

SF X = ma ;miKnn hk k^di 

F = ma 

n _ F _ 0.2 _ 2 m 
m 0.1 sec 2 

:Kin vnnn ’pawn pmnn 
X = v 0 t + i-a-t 2 = 51 + j-2 1 2 = 6 m 


ni*i>nnmy iivaa .niinp nsiNiiP oinn Pipv ro Pyia <yiAn Py ,*r 
Pip\y imaa noon P\y nyimn pva n>n> oqhP mw nmPnnnn 

.iw' ipa n>nn nyunm mman 


np’ 33 » - 2 *iaoo iniva 

imoono nnN Pa Py tppyian niman iik a»in .n 



- 315 - 



1990 


2 *1300 11*in»9 


.im>no mw nyunn >3 oonP nno nin^n Pi pv moon >iw ’n>P 
T - mg = o :N>n m nooP rtimpn jihiwo 

Mgsin(a) - T = 0 :K>D M nooP tnnian JiKlWO 

Mg sin(a) = mg i^rro JilNiwon >n\u lli’n 

m = M sin(a) = 2 sin(30°) = 1 kg 

nonpn nnwji .non >3pp nuiNn mw nyum imp nP>ntio rmnpn .n 

:ppn itawo iw>m <^u Pn nuiNfi N>n 

a = g sin(a) = 10 sin(30°) = 5 

sec-* 

K’n rpnPnnnn nn>non .nPyo >9Pp h»din npntn nyi noon 
.oinn nynp >i 9 p imyon Po nyupn im>non 

:ny»A9n DA*a nonpn nn>no dm nsoa .a 

v t = v 0 + at = 1 + 50.5 = 3.5 — 

sec 

^’ipo pwa p *i VMtn nova nonpm m* noon i>i imuanra 
ns nooon ^yao yaioon lainon pirn .ysmnon * 110 * 0 ^ 

v*on 'in*!? ntn nm nyian i>n) oqn!? *rv yarn o*mn 

(novo} 

noon nmimi nn smuannn npy narnyo h 1 ? v n>anpn im>no on 
: n>anpn nn>nol? mw v x ’ yawon mv»on >\y x -n ao*n m’ 
m v + m’vx’ = (m + m’)v => v’ ~ v 



:nyuan yans m’ noon nvono jin *po Nsoa 

^T- = cos (60°) 

v’ = Vx - _ 7 m 

cos(60°) 0.5 ' sec 


rmpaii J)>!7 N>^oiq 


Ea - Eb 


:n>naN >!np>\y mm aawoa naun nN 
rmiN N>n n’viJNn ^ naoVyn ntipan 
:n>oa>p N>n n>A*iaNn namnnn 


m • g - h = ^ ' m • v’ 2 


h = 


v’ 2 _ 7 2 

2 *g 2 * 10 


= 2.45 m 
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1990 


2 nst jo )m>£i 


f)p*to a - 3 pwa 


C 

#-*^T C 

f 

mg 


:on mnton C rmpn 


v 2 

SFr = m-^- :Hinton nKiiYttto vdjiw 

:mn>nK)n Kin !?>yttn pirn n>n>n nsn 


Tc = m x 


.A nmpin oy n>niN >bip»w mm nsdj c nmpio im>n»n hk 
. R -o moo nnm c rmpjn .A nmpia tnnm nw>» nn nnm 
1 2 1 2 

Ea = E c ==> 2' m v A = 2 m Vc + m 'S' R 


.K 


Vc - Vv A -2-g-R = V9 2 - 2 10 0.8 = 8.06 ^ 


V 2 

T c = m ^ = 0.3 • 


8.06 2 

0.8 


= 24.4 N 


:)Hin 


:onB rrnpto o^yian nmton .!i 
:Nin nto’on tmo inm mnton tnp\y 

1f V 2 

EFr = mg + T b = m- p- 

mg+T B 

nuiKii^ niw nmpvyn nsiNum nmpio n>p>vo nmnn pa 

.nVmmn 


.A nmpin oy n>niN >Pip>vj mm *w»i b nmpio nwnon hn 
. 2R -o moo nnioi B nmpin .A nmpio oin>n -n\u*o nn inni 
1 2 1 2 

E a = E b => j ' m v a = 2' m ' VB +m 'g ' 2R 


v B = Vva 2 "- 4-g-R - V9 2 -4-10-0.8 = 7 ^ 



7 2 

0,8 


= 61.25 

sec z 


:1KDD1 
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1990 


5 -i 4,3 naoo nmnn’a 


.C mipia nwnoV nyroa niw D ntipn nin’non 
nvunoa non pm *p non >a^a Kin nvonnn po 

.no> ipn non >ato nn>o> Kin ^nn ^i!?dd . 8.06 — 'jv n>nt?nnn 


np»»a - 4 aaon }m>a 

Kin 'ypvart >n>o mipi *ti>i p^onn nmo npinnn nnipin p ptn 

.mvnn pr ion 

, = i = r( 2 ''VI)=r( 2 ''#)= 0157s “ 


>ii>v impi -non Kin noionn nyura !?ipwn ran pirn .1 

.0 rmpin iii>d^ 7 >oji irao bipvyn ra uv *p bp\yon 

.nnmK >bip>o mm ^poon >ii>o rmpn noon nn>no jik ksoa .a 
nvv imp A on>n vapn t>o numKn jik non!? >dak ^api) 
.(unman jinK>moian numKno o^ynn^i t>pvon 

E a - E 0 => ^ ■ K ■ A 2 = j ■ m ■ v 2 

v = A-\/j^ = 0.08 yJJ^F = 0.8 — 

V m V 0.5 sec 


: noo >a*> g rawra K>n nyunn 


X = v G t + 1'g‘t 2 
2 = 0.8•t + 5 *t 2 

1 1,2 = 0.557 sec ; -0.717 sec :Kin rpynnn nKiiwon inns 

t = 0.577 sec :Kin tnnan 


npyao - 5 naw# ivuva 


.n>AmK >Dip>*n vdiwo 
n^K>moia K>n numKn tnan <^nn !7>nno moo A nnipin 

^ _ G*M*m 
(R + h) 

n>oi>p K>n n>AD«n rann odd «jun yAia nn B n*npAi 

„ G * M • m , 1 9 . 

Eb =-g— + j-m-iF 2 :i»temtttoi 


.K 
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1990 


6-15 nunnH) 


:*ipi mvuKn )vmn 


G-M- m 


•m-v* = 


2 - _ 


G Mm 
(R + h) 


i/2 = 


2 *G *M* 


R R + hj 


G *M* m 
mg = ^ w - 

GM = gR 2 


OViwn o»pnn aann >19 by 
:g ‘tnitjn JimNiib -wpn jin bbpi lino 

:nt»in jin bopn a’si 


v 2 2'g R 2 ( R R + h ) " 2 & r (r + h) 


(^) 

.r —*? nnn niMn >io>in h << R .n 

v " V 2 ' 8 'R'(I) " v/2 ' 8 ' h 

nionn nin >3 nijwn nmNno n>d nyiinn h >> R ivnd (1) .a 

.yvm pmm obn 

tiynn iru .g nuwra nsiNJi mw N’n nyiuin h « R wni (2) 

.3D1DD >19b Ipp 


nobwn piJNV - 6 i 9 t>» pfl >9 


g = u r 2 :>wm niuii ppip 09 by *T3i3n jisinji 

tnni Nin\y) 7 -10 8 m bo otmo non ni’o Nbb pisnn nbibn on 
:np npipn niyiNfi on* , 7-10 3 m bo om*ib (nbnon >9b ooon 


G- M 

a: = _R^L_ = Ri = (7- io 8 ) 2 10 

g G-M R’ 2 (7 ■ 10 3 ) 2 

R 2 
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9 8,7 imrui>d 


nobwn ybuv - 7 -taoo yrw* 


k 


i 



|193 

N 


aiun 


*3 1«>3n wiki Kin d*3**Jin *iwa cam 
.n3»v» fid Kin on*J*3 fidn 
Ji’oiAa ono nKno n*3»nn nyaiyn k 33 
111*3 nKio K*n i*w3y dKi ,iiau *a 33 
o*3**Jin 3\y nawn in*3v >nn ,33ya lias 
.anyo Kin dfinno 


rp‘?‘ n nn 


Kin 1*0* 3* 333 *a3 ,d*3**Jia darn iii>3 

•lias *a33 


»oJAon ntwn onovo mw pnaoa a>3**nn pa nK^om naipm 
Oi9sn lira hk nKnn ononi nr jik nr bona dn3\y 


• K 


.3 


no!?\yn pi>NV - 8 3aon inn>a 

na*n jik o*Kia unJK 731 u*3k armo woiun p na*a yAian iwn .k 
, 3iK mnpo di’Kw m»aooo onaan 33 jik o’Kia uniKW 103 

n3>\yno vavn ,^3Kn anao \yo\yn jik na*n n*Jion non >ip*3a .3 
.*pKn ana 3 k y*AO k 3 n3\y amn 33K a>Kn3 

3>ko k 3 na*ni iun\un p na*n jik *pKn 3133 a*Jion m* *ip*3a 
.3J101D p3 k3i 3*Kn3 p*oao aipon >3 ">ji>ok” 3ni* >ip>3 inr .333 

nob^fl ybitV - 9 3200 }m>9 

.yi3p piK3 t?9K K*n n3w Jiyaiytano naipi K*n jddis mipj .k 
331K 3VJK3 113211 ,3)313) 3A 333 ,nat>*An 3J1*K) 3\t) J1*31t**n Jl13*3nn .3 

I * 

L = j :3a 33 w n**jno Kin nn*on 

,d*KJinn 3>n -piK pp* nn’on jik d*3Spo awK3 

JioaiA 3 a 331 K JdDpnw D*V31> unJK v = X f :d»3An Jinooo 
u**n ,3Jii» nni3A ni3*3Ji 3ya n*n> vnnn 3>3anw *73 jii3>3Ji Ji33An3 

.3111* ni3A 3>3s 
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13-112,1140 imnn>Q 


nobvfi iibNW -10 1200 injva 

*p nn Jibuti roman jronn jik nbnin miyp flnm rorra 
1 >k unM mnoa /un* "ira pun onna nn ™9 ny> 

ntrmn mw morm rtnxn 


nobwn pbN\y - 

11 *1900 }nn»9 


E = — 

11 X 

:nnoun mini pais Pv d’aund 

.K 

he 

Ecvooo) _ 7000-10-■ 10 _ 3 
E(3000) h-c 7 

3000 10- 10 

:nio nvviiNn on’ pp 



aaioion *1900:1 *r*m yioi 9 *?v rovoati Kin paonn .n 

o^ioian *1900 :i»n ,mop iioion rwiiKn ok .noon o>o^<on 
.*nnp *ikv> psionno m ,on>n Milan nma o>o! 79 }n 

7 

>d yw n>ion onrtain o>noi 9 n *1900 


nobiitti -12 latjo inn*9 

nmnn hiopo n^no mpnannP -ry )mn kid o»n n’snn pr .n 

.’O’opNinnn 

o»n rnsna >J»r noiPo omiy nnipon moDno n’i’bwP yunP no .3 


t = 3 ■ T 1/2 = 3 • 5730 = 17,190 year :Nin ’pB’OOOn pm pp 


naPvn ppNV - 13 *1900 inn’3 

:Pv n’niN imniwo *tnK ino’ii mnw Pw -pPnn Pdi 

E = 3.3 Me V = 3.310 6 eV = 3.3 • 10 e 1.6-10~ 19 J = 5.28 • 10~ 13 J 

oonomn *iqoo , 52.8 J P\y n’jnjN onoo -j’Pnm rmnnoo on 
52 8 

n = 5.28♦ 10^ 13 = 1 * 10W :Kln Tin,WDn 
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15-114 1900 013110*9 


bovn - 14 iaoo jiio*a 


Kq 


:imn >39 53 * 5N*23oi9n 53* jinin p 


.N 


q = ^Y = 2 0-10- 3 -8000 = 1 . 78 , 1 q- 8c 


K 


9 10 9 


0193*05 nv*mn n*3iu*nn rrrayn oi3>o N*n >5ov*nn mv*n 01193 * .9 

. 193*10D 13*009 d*5N>S3019n 0190 059905 ni1V*1 13*OOD 

(1) W E a-> B = “W F A-»B-q(VA-V B ) = 8 ■ 10 6 • (6000 -4000) =0.016J 

(2) w = 0 :rm93* i»n p5i 5 n*S 3019 onv* in omp3n 

(3) w = o :5i5oon qioi o5*no 1*9 0*5n*h 3019 v*i9n i*n 

OT mp09 dAV* *J9 1*39 53* 5N*U30195 011V* 1119 *39 53* 5N *930190 

(4) W = 0 .nmp3n 1*9 d’5N>93019 V*19n 1>H 

,o9n 5 mw >5ov*nn niv»n *t*5io mo 7109 (1) .a 
. n-rip39 5 n* u3oi9n 5v poin p B nnpm oim on nuoa (2) 

Kq _ 


V B = 


Rb 


n _ K q _ 9 10 9 1.78 Kr 8 „ „„ 

Rb “ vT "-4066-= °- 04 m 


p _ K_iq _ 910 9 1 . 78-10 - _ 4 „ 

2 — *> ajO “ It) s~, 

Rb 


0.04 2 


:Nin B niip39 >5ov*nn mv*n 

N 
C 


bttVn - 15 7200 1110*2 

:5n*pn o5iao 5 ooiiA *iop5Nn loin ooiin 

C’ = e T C = 5 ■ 2 •10~ 9 = 10- 8 F 


.N 


.noon npo5 i9in Ninv*i P9pn 53* i3*oon on N9o3 (l) 
q = c-V = 10 8 -150 = 1.5-10 -6 C 

ONUin ion5 oai noon upoo pio*m ihn5 oa moo* n5 nr poo 

,>iop5N’in loinn 


Q = L 5a0^ 

C 2 • 10 -9 V 

E = — = ^50 _- 3 75. jo 5 — 

d 2-10 3 10 C 


.nmv*n noon (2) 
(3) 
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1990 


16-115 iat?o nuniva 


noinn nnam oaPi nnK nuninn nKiwn n> Py miayn nn ksoi 
o- v 

E = 2 :nntmn nnrya nopPKnn 

Ei = 1 5 10 2 — = 1.125 10 4 J :K>n nK^inn >39P noniKn 

1 5•10“ 6 *750 

E 2 = —- * -= 5.625 ■ 10: 4 J :w ft DKinnn "inn!? nuuKn 


.1 


:jwvtinn tnan am trtnyn 

W = E 2 - El = 5.625 ■ 10 4 - 1.125-10" 4 = 4.5 • 10 -4 J 


btwn - 16 latjo }nn*a 


:onm pina v/onvni *rnn Py nnon uni onm nn 770 7 >oPnn k 



e ~ I - (R + r) :K>n Piyon Py> nnon nKiiv/o .3 

niui 7>on nnainon nnon nipo Piu n>ooan nminnn K»n r nvmi 

.Payon Pvj Pipsyn 713 P 

R = J “ r :Plpl R nK 7-1133 OK 

mpoP mw iyia»iy\y nvn ip nKiwo Kin j P\y n>ypii93 R Pw <pin 

PPia on>un n>WK*i3 ni’K Y - n nn* oy -pn>nn niipn e nnon 

.n>o*39n nminnn 

.< 1*111 nmpi >n\y i>si .x 


0.5 = e-0.75 - r 

:(0.75 ; 0.5) 

ft3i\Mon rvnpjn 

1.0 = 6 ■ 1.25 - r 

:(1.25 ; 1.0) 

ft>iv>n n*npin 


e = iv ; r = 0.25 A :ksoi niKiwon ’niuo 

a>u3 .09KP mw nois’nn nminnn niyKi Kin Piyoi »in>on ontn 

.nKiwoi R = 0 



i = L = 
r 0.25 


4 A 


.7 
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1990 


18-117 naoo rmrm>£) 


bourn -17 jiwfl 


vnan .n>A*uK mp>\y mm oonoptmn nrwin hk ksoi 

.4000 V mrj)K t)HX ,(2000 V) —^ (-2000 V)-» Kin O^K^OIOn 

q-V = j-mv 2 


V 


4 


2 -q * V 


m 




2 1 . 6 - 10' 19 -4000 
9 . 1 ■ 10 -31 


= 3.75 10 7 


m 

sec 


.K 


Kin vivn ivoo t?v ran iii>d >:> <ytn *rinV Kin >oiAon nwn iii>d 

m>o> vi ivoq ok nbKOiy 



q • v • B 


Kin oonop^n mo>on tnnn 
mm niKn!? pm; >m 5 cm 
rn^Avon nviin^ o*m >oiAon n^n 

u 2 


m • 


R 


9.110 31 - 3 . 75 - 10 7 
1 . 6 - 10 ~ 19 ' 0.05 


4 . 27 - 10 3 T 


.s 


pw> pi .’ojao mwi d^hai miwo h 1 ? Q’lnop^Kn nn>nn .a 

.niiwo Jiii>nan 


l?nwfi - 18 ison inn*9 


e = B L'v :>iom >tmo nivo VJn died nsnn .o.K.sn .k 

TiiKn !7 !ik o>vi!ip onK\yi >tOAon mvm rm>non iaos^y; tnpra 

.^ta .o.Konv *p ptn ov ytA oion t?\y 

v**n ^niK tik pto .iorn nmpiHD a v^n yriA* >io>n K^m .!i 

.a 0 -11 = 0 VA 10 
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1990 


19-118 *1900 nunmo 


:ain oion nyun iiim o»pi\yn mw v^wm 7 ^Kn 
X = aocos(30°) + v-t 


X = a cos(30°) 

X vt 

^ _a 0 


:>io>nn yfcfc yvi bM *wpr»n ron "pan 


cos(30°) 0 cos(30°) 


:iiOQ 


0 3-4 

a = 0.1 + — ’ = 1.486 m :ain 4 sec *ihab ybSD b\y Tlian 

cos(30 u ) 


e = B L v = 0.5 1.486 0.3 = 0.222 V 


:ain .Jo.a.Dn 


:Kin bmn b:> *pia .Jivmnnb >io>i asm o*im *ia aisob nu ,x 

L = 3-a = 3 1.486 = 4.458 m 

R = p*L = 0.1-4.458 = 0.4458 o :am nmwinn 

, = l = <£Sr°- 5A :mnD ^ n 


o>b>m man mm - m»na ’p*ia }ibN\y -19 *iao» )nn»a 


>-p by misun mwain wn na>sa n> by n>y:m nw» b>nm a 

.fiYrryn 

f = 0.5m ; u=lm :on ommn 



imvnyn unom v>nnwj 


l = l _ l = l l 
v f ” u 0.5 ’ l 


v = 1 m 


mwoo mm >:>) rotom (>:ivh v) dwdo turn a>n niivunn mmn 
.mnyn mnaa l m pmoa msun (tididh 

qi3 niuiu nain 


♦ 1 

’N mm 

1 

\ 

L * 

1 
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1990 


19 laoo jnma 


nNiono l m pmoa Naoi <)iAn .nNioP <iia mmo it- miuoo mot 
mail mm\u>o ntno unw yiVDo . 2 m N>n n>PN >PPan pnion >a 

.hnioP v a ’° 1 m pmoi riHiQD mom 

ciu ntuiu ninn 


1 

/ 

^ 'H nun 

P 'i mm 

V 

l 1 

I * 


.niim iaw pAP omn nw' pPi nono Nm nNioa maun 1110111 
.naian N>n maun mom da pan n>n loay <iun\y pno 

pmon Naoi pAn .nvnyp pa rmno nN-ioa maun nonon mom 
Piy 1 m naoina moon pmo Nin pmon >d nwnino 3 m i»w 

,nN*ion *rim mom 

f = 0.5 m ; u = 3 m :on l>i!OA> ouiiun 

11.1 111 1 1 „ 1 5 

fuvvfu0.53 2 3 3 

3 

v - = 0.6 m 

nniN *iaw paP omn nman) nwoo mm aw N>n m\y>Pwn mom 

. (n*w> moi pPi 


nurro iwin 


1 

LJv_" 

'N mm 

1 f 2 mm 

'j mm 

\ 

0 

1 


nPi mump pA rmno nP no .ninnNn mom N>n im mom 
nwiyn dn mam nP pi nPNOV Nin o»uipn iivd >a nNinP 

.pro nNiom 
:p mnom dimoP 

.rwnyn p 1 m Py> pmoa nmam nwoo mo*T - ’N mo*t 
.rwryn p 3 m P\y pmoi naiani nono mot - >a moi 
.n\rryn p 0.6 m Pw pmoi n*wu nwoo mo*r - ’A moi 
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1990 


20-i 19 *i9t»o niinn’Q 


loan is »3 013391 o»i3po nio*T P3P o”i3pn iPno on oonoi .x 
4-i3 o>>np ,nnoN3n nio*tn on onsi* 2 -i l o»np ,3oi> ira 
Nin >3 noon mom on mi’s nP .ovo>Pon oimn on oinsv 

.3133 >0PlP 19in 31*301 3003 301093 


nunu nfnn 



o’bini iind mm - m»ro ’pia - 20 iat>» ivm>a 

_131N *PA on Pip >PA 1P»N1 3013 >Pl On 31N >Pi (1) .N 

c = 3• 10 8 — :N*n 3>iN3 3iNn >Pa oi3»no (2) 
sec 

v = 340 — :k> n waa tnpn Ha tmmo 
sec ' 

oa onrrpjift dm tnpnnto hd iiiiH o>pipt o vh man Ha (3) 

.oipnrH hd -pin o>n»n ^ipn Ha H>hi ,pna 

,nyinp im>n» K>n ^npn Ha nn>n» (l) .n 
X = v*t = 3300-1 = 3300 m 



3300 

330 


= 10 sec 


:nynp mmnoi K>n nyujin waa oa ( 2 ) 
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1990 


2l-i 20 naoo nunn>e 


miipon vmanv; *p 3 m Kin q’dqi Pipn Pv pAn *piKW uaiy’n .t 
pPi ,nonn nmNJin ini’n Pa tiik nnno Pit> vnan Kin 1.5 m 

.*m w> kP 

5 \y> 1.5 m Pw pnnoaw *p 0.3 m Kin Pin *piK n’lKa dki- nmyp 
nosiva j>ov> Pipm nua imiKirn K>n nmKiinni o’dPv; Pa miK 

.nPiaa 


iwvna np*o>a - m»na ’p*ia }ibN\y - 21 naon jniva 

maaKnn Pvy ’io>i o’ysao inopPKn Po >PAn l’aiK hk hikiP hd .k 
d’inopPKP woven Anon .Ano Py tPJnopPK pp nnpn n> py 

.o’oioKn i>n o’liv o’pmo law vnx Kin 
.n>mn nmKnnn noan hk nnsi> v>aAn p nnrmon d*>npn 


E 


he 

X 


6.63■10~ 34 •3■10 s 
3100-IQ’ 10 


:K>n yAian poian Pw n’AUKn 
6.416-10 -19 J 


.1 


:K»n inopPKn mnwP n»mn n>A*UKn 


B = (3.9 - 2.4) = 2.5 eV = 2.5-1.6-KT 19 = 4 ■ 10' 19 J 


:ni>A*HKn fa wnann K»n n’oi’pn noniKn 


h-c 


Ek = y-B = 6.416-10 19 -410 19 = 2.41610” 19 J =1.51 eV 


X = 


■m - v 


E K = j' m 'v 2 


.’Pm nt Pa t>ik Kin pAn *piK .a 
• tnopPKn jm>no hk ksoi iriK kisoP hd 


*lLE = J 2 2.416-IQ 19 _ 5 m_ 

V m V 9.1 -10-31 - 7 - 29 10 sec 


X _ h _ 6.63-10-34 

m-v 9.1 ■ 10~ 31 -7.29■ 10 5 10 m 10 A 
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1990 


23-1 22 *1300 I11JV1JV9 


jipttio np’O’a - m*na >p*ia jibwiy - 22 *iat>o )nn»a 


jnopPM no>P 9 na *rin iioi*i 9 P *mM jnom loin p- nip*i 9 iin ton .m 

.l>y*un 10 inM 

Po >PPan *iDOon .00101*13 oo yjnAP o>sou jnnpnannn >noa ,pP 
Pi py >i miwo HP (oonooini ooionan) ipiai o>p>pPnn 
kP i>y*iAn Po n>PPin noon .inn 1101*13 *iuo pianoo inooi 

.mnoo 

naooi 2 -a P*ta ooioi*i 9 n 1300 on *iaion 'oionn naoon pp 
.ninoo up i>y*ui o>p»pPnn Pi *1900 m *iaion noon 

239 

Xg4 :Min > 9 ion *iswn 


n>A*OMP main iPo n>A*iiMn i>y*iAP *mi> i*ipno a -n p’pPnv Pn 
oaP) *iyyi Min *inoi nmpn mipno *ry ,n»Poon n>PM»noi9 
noun M>n n*npn n>A*OMn Pn ,<n*im nift*r»nP P’nno Mino 

.nPoon hPm>ho19 
.00101*13 oo Po Min a -n p'pPn Po poon 
.00101*19 79 Po Min Au -n i»y*iA Po poon 

E = K (2 qp ^ (79 q ^ = 6 MeV = 610 6 eV = 9.6-10^ 13 J 

lx 


R = 


158■9■10 9, (1.6•10” 19 ) 2 
9.6-10“ 13 


3.79•10~ i4 m 




ounonin i>n tnran ptnn ran *npin G>wiAn mrmn ‘rnn .a 

.nwp ytywri rut pnno o>Aionam 


twp <\\x bv npsM - mmi *pia - 23 iao» 



:*nn m noon >ga^ mniDn tnpv 
SFy = ma 

(1) mg - T = ma 

:mn npo>*rn >nA^ o>oAoi»n tnpv 
SM = la 


.K 



T-R = la 

a = | ; 1 = j-M-R 2 


( 2 ) 


T = 


Ma 

2 
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1990 


23 noon \rm>Q 


M ■ a 

mg *— = ma 


npn (l) funwan (2) fimwo hn 


a = 


m _ 2 mg 

^ M s 2m + M 
m + y 


:p:>» 


:K>n t pt nnN^ unman .naiKJi wwi nyura nyi r^ipwon 


v t = vo + at 


2 mg 

2m + M 1 


Ek i - 


1 2 
2' m ‘ v = 


1 

2 


m 


:K>n t pt nnN^ n>oi>pn nnniHn 

_2mgj_t\ 2 
2m + Ml 


.1 


X 


v 0 t 



:kid t pm imiii iPipvanv; ptnan 

1. 2mg 2 _ mg -1 2 
2 2m + M 2m + M 


:nm JiiniNn irtwsioion numan 


Ep = mgX = mg 


mg-t 2 _ m 2 g 2 • t 2 
2m + M “ 2m + M 




:K>n nponn *?v iwvpn n>voNn 

v\ 2 Mv 2 


:p>i ,irtnpvan nnmat? nuo nponn nmpn nnnma 

2 


*»-¥-(s£M 


DMin nbiponn bo robN’immn nuuNn .nuninn no>o jin nnu 

.nponn boi nbipoon bo n>ei>p n>jn3Nb 

Ek i + Ek 2 = Ep 


.X 


2mg t 'i 2 , M l 2mg 
2 m i2m + Mj 4 V2m + M‘ 


„ 4m 2 g 2 t 2 - (2m + M) m 2 g 2 t 2 _ 

4- (2m + M) 2 ~ 2m + M _ Ep 
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1990 


24 naoo jnn>3 


n *\n b\y np’^o - m’na ’p* 13 - 24 I 1 * 1 * 1 ’ 3 


.mnnn mnn *iio>w pin Nin w nb’Nvn Pman nrcwn pm (I) .n 

Il'Wi + lz'^2 — ll'UJi* + I2'W2 1 

:am nponn “ronnn o3»i» 

11 = i-M R 2 = j-480 10 2 = 2.4• 10 4 kgm 2 

:Nin o»>iamn bv *ronnn vooio 

1 2 = m r 2 = 120• 6 2 = 4320 kg- 2 


.03NP row nnmm >iaP o»iamn bvj w 2 n»nmvn unman 
nponn Py o»iamn nnmi map o>aaian bv n»n>ron unman 

:pp .nponn bv nmrotn nnnmaP row 

Ij • Wl = Cli + i 2 ) ‘ w* 


LO = U>1 


Ii + Is 


- 1 


2.4* 10 4 
2.4*10 4 + 4320 


0.847 


rad 

sec 


v 

W12 = ~ = 


2 

6 


nwm unnuoi ^nn (ID 


.npt?>7^ t?n>^0.33 


rad 

sec 


.w A -1 npt>nn mnnn n>n>mf) rom>n» dn 
. w 2 -1 nosing on>^ o”i£»Nn mu 'iv nwmn nn>non hki 


W 12 = w 2 - Wl 


:K>n w i2 ft’otvn iuwi»n 


W 2 — Wl + W 12 — Wi + (—0.33) — w — 0.33 

;wmn yinn pin hn n>23 

(Ii + I 2 ) — Ii Wl + I 2 ‘w 2 - Ii*W! + I 2 (wi - 0.33) 


Wl 


Wi 


(Ii + 12 )^ + 12*0*33 
II + l2 

(2.4-10 4 + 4320) 0.847 + 4320*0.33 _ ?0 rad 

2.4* 10 4 + 4320 ' sec 


^man o»^QiKn mvw/ noV nsnP >9ion isttn jik nmo 

(ll+ 12 )'^' = Ii-Uli + I 2 * w 
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1990 


25 2a *190)0 jmnn>9 


U) 


di + 12 ) *w* _ ii*wi 
i 2 


K>n nipo&nv *p (I) ^>yta pnvon umi pvoo osmno mron 
.09K K>n nosn!? on>n o»J9iNn aon ^\y nnnunw 


:K>n nptn'fr oma uwmn nrwion 

A 1 . rad 

W12 = wi~w = 0 - l = "l — 

sec 

v = wi 2 r = -l'6--6^ :n>d d»33iNn aan aw nmnon 


1>aibn o-ir - rrvna >pia - 25 iaoo p-iiva 


'yv ivoayn nvmna kid nnon aipo nwio Nin rmnn aw aao (l) .k 
nnni nr hh nr aapm a>aon aw o>nnon G>aoao nr asoa .a*yon 

.iA3n 2y nnoa pma nnw upon 
miw a^yon aw yoion nmn >ao>t>aon msii yuo nr a^nn mm 

.vsH'y 

yiap a*ao w> ana van >oapnn mn nainna >ov»vn wicvwn (2) 
a*yon aw ivoayn nnnnn mnwn aia’pn >u»w >a> ay .nmwo anpi 

.oapin man a*a no’Nnon manna ay 


ianya y’*o >a>op 2 Nn mm *a nainn aw aso Nin ayon (l) 

,>aa>on 

.awn ay nnoa nvw >aaan nnnn nainn aw asoa 


R 


LJq 


V _ 2° .. n 

T - 0 - 40 n 


v / l 7 c 


:nnt>ua njim nainnn nvmn (2) 


L ljo -C 4 ^ lf! 'C “ 4 a 2 -502 l-10- e “ 1013 H 
Vc ° 1Xl!=1 ( 1 ^c) = 2- „°0 5 K I -« - 1592 V «> 


.!l 
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1990 


26 *1900 1VW>9 


yaib’n tnr - m»m *p*ia ybNW - 26 iaoo pwa 

.‘TAin >n>b pmn p vn>an nnan nK Ksm 

V max -Imax R = 80 10- 3 '100 = 8 V 


.K 


D — f max v max 
* " 2 


= 0.32 W :Kin im ysioon pDonn .n 


mn jinn womo * 80 mA Kin ^Aym tmn 100 Hz 'yv imnio 

.Wvn imnvn imnnrt 


max “* I max' Xl ^ Xl 


In 


80 10 


-3 


100 u 


.A 


Xl = w*L = 2*TT-f *L 


L = —— 


100 


2-wf 2 ■ tv * 100 


= 0.16 H 


mn imn vnnvo . 40 mA Kin VAytn tntn 100 Hz bv nnnm 

:Wim niKnvn nKnrc>b 


— I max * Xc X C 


max — 1 max 


Imax 40 10 3 


= 200 n 


.*r 


X C = 
C 


wC 

1 


:Kin tapn nA>n 


(j-Xc 2 ■ tt* f *X c 2-ir 100 *200 


i—r^r = 7.96 10^ 6 F 


.minn nsao mt (l) .n 


Wo 


JT~C VO-16 7.96-10 6 


- 886.2 g 


fo = = 886,2 = 141 Hz 

2 • TV 2 * TT 


tmrw -p 'txin nnon Nin nnnri rrnnn tw nuna (2) 

. 80 mA t>\y dit u»n ,*rnt> *nino hv>\y3 tm oifw tmn n>n> 


/ 
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1990 


27 not m inrpo 


tmni o’trtun mm - n*vro »p*ia iibNW - 27 naoo }i*m>a 



:^>n pin jin o»po nuno Nton wn .k 
Pi-Vi = P 2 v 2 

:iiwN-tn asoa 

. (innn now s) 30 • S :ain najn 

P = 1 at. = 76 cm Hg :Nin 

*n»v ^n>i P 2 >&>ion win ison 
wnnn ^ntti n> owinb p n>atan 
Po = P + P 2 : Po 

P 2 = Po ~ P = 76 - 50 = 26 cm Hg 


V 2 = Vi = 30 S-j| = 87.7*S :tapn i»a pinn ana 

. 87.7 cm am Nton rwn iiov ran 


A 


C 


D 

B 


N 


p 


P 4 


1 


.nnt k>d amrtn piny imivyo (l) a 

P3 + P = P 4 


P 3 + 50 = P 4 


>d “pia* noma nsin oipoa vojwo 

*» innn no\y 

h -a pio> AC t?v> "pimn 
130 - h -1 p10> BD *?V 711 KM 


:K>n AC p^nn ^>11 pin 


P 3 ’ h 3 — Po ’ ho 


P 3 *h = 76-30 = 2280 


:n>n BD p^nn *>ia pin 

P 4 'h 4 = Po-ho => P 4 * (130-h)h = 76*100 = 7600 


2280 _ 7600 

h * U " 130 - h 

2280■(130-h) + 50-h-(130-h) 
5 *h 2 + 338 h - 29,600 = 0 
h = 50.3 cm 


:tm*n narniaa ann 

= 7600 ■ h :^m\yn man mnn 
:K>n n^apnon mtiw&n 
:Kin ininan 
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1990 


28 -i 27 "iot?o niinn>9 


2280 

h 


:AC pbhb nKiwon mm N*m '{hbn nn (2) 


2280 

50.3 


= 45.32 cm Hg = 0.596 at. 


o*nm o’btiin mm - m»na >p*ia i*nvp - 28 iniva 


*ro iiron mrya B nn^’ai A no>m o>on nn>no jin nsbi 
q = Sv :np’aon 

: M.K.S. -'j im>n>n nN 


0 _ jo _L_ _ IQ 1000 cm 3 _ ^ 1000 10 6 m 3 
^ u sec sec sec 


0.01 


m° 

sec 


_ Q _ 0.01 

VA S TtO.05 2 


_ , m _ 0.01 _ _ Q . m 

“ 1,27 sec ; Vb tc- 0.02 2 7,96 sec 



Pa 

P'g 


+ 


2 

VA_ 

2g 


y A 


Pb. 

P'S 


+ 


2 

Vb, 

2g 


yb 


:>!7im pinn vdiwo 


:on odinin 


y A = 0 ; v A = 1.27^ ; y B = 20 m ; v B =7.96^ ; P B = 10 5 ^ 

P = 1 = 10 3 :K>n d>on mo>o^ 

r cm* 3 

:b:ipii nn*i 

Pa . = 10 5 . Zi^2 . 90 

10 3 10 2*10 10 3 -10 2 10 


■P A = 3.3* 10 5 = 3.3 at 

A m 2 

Hindi 20 m bv nnub o>o bo *io>b 10 n>iv bDi nbyo ra*won .3 

.7.96 — b\y nn>no onb 

sec 

:pb . 10 kg K>n o>» "io>b 10 b\y noon 

F (mgh+~mv 2 ) (10* 10-20 + 10 *7.96 2 ) 

P = | ^-— =- - - = 2316 w 
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1990 


K >100 - -|pn SiTUJD 


id-uni >(>apn jnap uteii irrpn - *n nw - ipn imyn 


Pw >ni5>ND ‘pAn ,*w> ip Pnpno o’oiiKn nyoiKO *rnK Po >oaP 

:*p riK-o ooiiKn nyo-iK 


AF 


. * 

X 0 


TON 1/4 

■piN 1/2 
Trw 3/4 
13*7(1] jngp 


AX 


AF = K • AX :vpy Pyi9n nom ^>9pn nio-iKnn pa yttpa pin pin 

.K Kin ipn vi9»iu\w o>nii limn nrn n\ypn yo 

:nmp3 >nw pa o>vnann n> Py <pAna kuoi yiD>iyn jin 

„ _ ^ _ A(AF) _ AF 2 - AF! 

A(AX) “ AX 2 - AX a 


.7 


.8 


l/(P’yan Timn) P\y n>sp]iao K '{’apn yinp Pw <pA otnt>] ok .9 

.*w> ip Pip] 

*ini> pp 71 ini’ PnA 'papn bv P>yan -piKnw Plow K>n njpoon 

A’apn yiap 

>9 'papn ynp pp o»]\u >a Pia ^>3pn *piK\ya .7190 on’ Kin on’n 

.d”]\y 

o»3w ’a pp *t’9p ynp Pop] o”]w >a ^’9pn hk i»*ik] ok pp .10 

.i]piy'papn PiP hksomj ^>apn yupe 
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1990 


9 n non - npn imyto 


’Nobiioia nji imion - >* non - npn may» 


*noin nno int >:> .o.k.dh Kin v 2 i^ki o>p‘rnn nnn Kin Vi .8 
i 3 >x v t piii .n.x.aP nw u»x □>p'tnn nnn .t>ax Kin Ditrw»3 

,V 2 -P mvw 

:xin »io»jn p Papuan >nia>xn ^ain .9 



Pp pa xPi ,nna aipo Pd Pp mn nno pa awpn nx anna nr <pi 

PXuPiioia xn 

nna pa awpn .d’pann nnn xin aonoPim n» Pd aamn nnnn .10 
V = e - It :xine .o.x.aniv o>pann 

.xnn Pw n’o>3fln nmmnn x»n r avxa 

,(-r) xin <p>n Dia>m .n.x.an x>n Y -n a>s dd *pn’nn tnipi 

.o.x.an o^va inr pjwna oar n>n xPva aam v 2 nnnnw pvan .11 



1991 


np>3DD - nrvan nvnn \Y?rv 


1991 mm* 5 -) 4-b linn urns 


nirnn - 'N irtn 

.1-5 nTJNiun lunnn mbv ■?« nuu 1 ? i^n 


.1 

Mj = 3 kg <)U 


■plan Din lYiyratn mvyp 
ijiudd , p nto a*3D 

o>aiin w = 2 kg 

a D nnuD asoe omnwn 

ABCD p!?n >:a^n ml? >3£rt>y 
.(c^vmji hni) >p5iwn *nv»nt> « = 30° jj’ina noin 
.nnwi* jun>3 Ttii^in tiddi pn^cn mi7n av ab cp^apn D»Dinm n^in 
(Tin-ip: 12) . M, irccv «pin jiiwn jin awn .n 

(Jin'?) 12) .P’onn ^a -wpcn Dina jnmrocn jin awn .a 

.Dinn yip: o'cun mnw tin^ nnN n>’jvy a 
.Dinn nynp <iim Jiviin jini *pan nyuji tin -inti (l) 

(jrmp) 5j .nyunn xw'n nyunn >wa!> ‘tnawma on”Jin 
nn>non» n>vn n'nii ad nfcn n>jinni> iy>>na nrvnon dnh i 2 ) 

• ppj tmno mop w n!? mw ,nV?n rpjinrfr iy^na Mj *\m )>v 

(T»nip3 4|) 
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1991 


npviDo - nrijan ni>nn 


nyj B .-mpfc iy A .rnp:o .A nrpn i~o wo jvniy v>33 Py ryuim n>joo 

, {B n*npi) w>3^3 in^onn!? n>j^cn nyno t = 24 s vna . w !?y nwon 

t = 32 s wo njnin w>n n»!?N ,c nripft tv oipy piPon tun!? >n£ ro>uaai 

n’spju? mrocn !w nrpnon Vra iwno a o’Ynra <pjn .(w nm) 

•imn 



. -non wnaon nawn noowno .ny^np rmiun 24 ivyaa ,>no m 

tt>mpj 7) 

yn w yup ,iop t = 24 $ iv i = 14 s o iwaoji !>y i?yion bipvn non own .3 

(JllTIpJ 7) .g03 1 ) 017 ) PW n>3p)103 

Mvrw w>n nwon osind ,nyuri? nuimnn irown 24 tvoa ,*pya ,>no .j 

(nnipj 6) . -non 

w>n (oipyn btoon >id i>y) t=32s *ry i = 24 s o nwon im<Ji own .7 

(iiiTipi 7) /non 103W 

n>ro»n irayw *p*mo roi?p, i = 6 s *ry t - 2 s o' iwwen nw jvm own .n 
(nvnpa 4 j) /non in!? mw ut moo n^ra , t = 14 s iy t = 8 s o 
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1991 


- imjan na>ra w'ihv 


. v, = 0.2 y im>nra k n>ynp nyj ,ji>poin naan *y jiN^cjn , ef npan n!>>Po i?y 
.fn^yoto oao f oni>ui find CD pan *rp aa*j mao i m pnnca na>poa a>apoa 
, ef na>p d> ay’jn iivaa to nauio pm ,M mipjn aia noain ji> 3 npn *w*o 

, CD i>pn ><>*> nann naua pm man (n»np> on>a) v 2 = 0.2 y im>noa 

Jmnpn . CD Tp3 (vui>n» iwo!»< jiwunn ywrioi ,npann nsann 0 £ray vj 

. EF n>>onn !>y yip na>woD 
.jwnpn ann uni ,na:nn yap man pm hood n*np>n ya pnann jin n«n 


F D 

! v 



nyun **wa Iw nmn jin >onap pun ia uonpi ,7jmno> o'vnjin jin pnyn .n 
( imipj 7) . -non .(nnN appo ,nanna>n ,n>ms /w>) cd i>pa roynsa *ry man 

(jnaip) 7) . anpn i CD n>pn man y>a> m n*n'pjn» pnno mna .a 

itoiwd nwoy in n>p r nwp .njco pin many/ nnNa f jpjnpn jm»ra dnh .> 

(jinip)7) . napn 

.-nmv ’pin jntya nain i CD vpno man mn> yra nroai jwvno ipn 3 .a 

(jn*npj 6) 

(nmpj 6|) in> yvro - h '? dn ?p>n - p dn iwjy nunpm man DNn .n 
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1991 


mpyyyo - iiruan iipnn y'pnv 


• ft n*tvw om nap 1 ? iwp m incnv pp <yn 
. A nmp HTipjp *iwp ginn 'w 'wn map 
(omnji dnU vow myo Ditorn y) 'pan 
ynon pai? uinn pa Jinun *wn 3 r f imnra 
. oc N’n own 

^voc >e .ijiio no ,non 'no) mypn nyi pan >y o^yon ninon !o jin po .n 

(nmp) 4) .ojiin 

i omn pw nop 3 io 3 cos « >0 >100 nns mnon 7 \y niNiwen >r^y .3 

(nvnpj 15). f nnnnn !wi 

. f nmm nmxn Elinors ‘pam ,2 >3 ginn pix nx om*nn a 



.4 


PP ^75 (o'ftnn nxi) nyiann ^yo mn n»>nn nup) ps h pmcn oxn 

(nmp) 9 ) .Tiun !n:nva irxv w 

(nmp) 5 j) pcj ppaw gmn *wnd ,'poix myn !?iI?oc 3 yin ^jnw pn» oxn .*? 


>to>ca Ido uiiN mo y) >)w p>ifc. v nmnoi >>ayn nm mo ya ym> -5 

. 2 v nmnaa >>ayo 

(Jimpa w) ?no 3 0 ium !?n> m>o ov*n D>3»i^n p niwt? .n 
( nmp) 10) rnoD >3 njm “mnn pt D>3»n>n p m>N> .3 
.p'lVm nmno riwon^ oiai ^nyuift p>vo pioi pwxm pvnbi yao omxoB .1 
(nmp) I 3 j) . non nmn p y>iftn pna» oxn 
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town - unarm m>nn ptow 


town - a Rto 


.6 - io nYmtun (uniTn wito to rrmrt pto 

B i A rvmpn o>ynp ( q -♦io -6 C nih ono in* ivodw ,d>j\?p onra w .6 

*rnN to 50 cm to pm »2 rau&jn , c rmpn .nto m 50 cm to prvun 
q = -5 10" 6 C to pool pyo jom , 31 gr inuoo pto ira nan) ,nt>Kn o>:yoonn 

,(o>onr> tin*)) 


c 0 



. c rmpn Kacjn iran m ornnoo 

.onnt-n ya opy'.an o^toonn mnon on n rmycn o>toon omnn mnono nrom 
(nmpj 8) .*nnw u ym YiTjn yawn to nwo jin: nto t\h non .n 
nmnon pro iniNin wnpfc imwm wv>nn .iron to uunin j»n *wji .2 
(ton on) pn jijin>nD dn yupc )n >nsn nmn dnh ;2to to nswnm 
(jmipj 8) noPno /wa mop ,nr»vi nto> nn>non 
,(B ^ a yn ysnNn jvnp)) D rmpm C rmpn tonuoian jin non .a 
(jimp: 8) . B ) a nmpn o>ynpn o>)yonn jpoora 
(jimp: ?i) i D rmpn my nihwd y:n imn to nrvrra to: no .7 


,ihn !n R jmuiin >to on o»n:pnn on«n >jo ,mw M ptnon ansnrnw toon 
inmjnn . r = R N>n , e ito c’Tono ( *npcn to jvo*nn nm:nnm 

nn>:t A ‘locnsoN 
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'jyyvu - uninn Jio>ra iV?ny> 


. M poonn nN onyio 

frown jin 003 »n;n\yn npN "in ,rmi> ,n!?iy nonnocNn r>N"nn cnh n 
{rrmpj 8 ) , 3 w>n >T>'i?y nnw n:nn in >Pp'o>o tnpw 
!?y frown tn 003 mjnon wn in ( ru> ,nPiy *npnn >v o’pnnn nno onh .3 
(nvnpj 9) .aw>n >-n-py nnw noin in >>p>o>o !>ip>v 
noiyno >>bon poonn n>n> (mo poon in mna poon) onpnn >wn hpno j 
( nvnpj 8) ?nno >0 nnv Pnj (o»n>ioi o»ro'n ohh) 
cnn>no nnonn poonn n>n» (mo poon in mno poon) onpnn non m*N3 .1 

(nnipj 8y) inno >o njm inTi upon 

.8 

IJllTUJliW £ = 24V n”N3 !?V3 nilO * 11 pn :PPl3 ( OWTTO TNWnn ptoWffl ^ynn 
, C = 5*io~ 3 F fti3>pv !?3p , R = 6x io 3 ft wnjnno to ,nn>n jpd>joh 
> t»>n , (jvowrN) Two nbvn inrmnno v nonobn ,nn>n innHnnw A oodooen 

. S 2 ) Sj o’poon >wi nnjtn!? rmrw on’nmTonnv no!nn 
£ 



rflftWd OllTO It YlN 113 D>y^30 
.tmno onoj S 2 poonn) Sj poonn tin onno n 
( nnipj 9 ) . noon nonolnvn oomocNn nuoin in no 

.Oho 3nw S J poonn) S 2 poonn jin d>*uio j 
nonionNH iwitn* on>3) b*nn in runwi Nb ,ppn oonnonNn junin dnh 

(Jirnpj 9) . pnj j(n f>yoo riN^nvy 
•Ow *inoj s 2 ) Sj poonn jin o>nmo 
,(Sj poonn m>no yn) = 0 own nonoimni mnnonNn jiunin tin N*n 
(jimpj 151) . i 4 = mp*T5 , t3 = npni , i^npio.s 
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bnon - jimti flvnn iPko 


K n*npm . V nnn nw , d Kin onnn pmnno ,oPrn oPnpn nimi no in .9 
mmbb bnpn ynn3 v jinwna p>pbn om> (o’onn nm) nm^ no in ruumn 
.nnomin moon m mm . -q nyom m p’pbnn non 


k . v „ a 

_L 

ip’pbnn bo (nnx ,nbn-n>n ,nbu*io 4 >una ,“wn ip) bibonn mw >nn .k 
( jimp) 8) . non .D’jijion mmbn no in bibonn m *o»do piK3 oono 
ino amnb on>oin , 0 ’wwi mmbn in w ip3 yw iionP nnt ppbno >13 .3 

(niTip)) f) .pm .nnmn mon bo win no yap .ton >tnm mo mmbn 
(nvnpj 8) .nbK03 o>ynmn oPT»n inys&ta >*»wn mon bo ibnib non kso j 
,(> yytn mono) nmon mon m o>tnod ,mmbn in nnnn jik o>pwa .7 
.non nba v mmoa poiob nm «itro p>pbn (moan nxn) L ntipjn onin 
fnvnp) 14) .pm irouinnn nb3D3 yio> p>pbnn okh 

v = 5™, q = t-lO^C , m = 0.2gr, d = 4cm, V = 2000V ■.m'm l fW'» lira 


X X X xG x X X 




N 

l X X X X 

X X 

^ V 


a 

X X X X 

X X 


X X K X 

X x 

1 

X 

X X X X 

*fx 

X 

X X X X 

X x 

X 


F K 


N mipn qnsn, mnk -p*vK noiro oin 
.>P01K TIOW3 K3D3 , 90° J13 31*1113 
B = 0.6 T uimnyo thk nano mo 
now) mom no .omn mo*nb *piND 
noiboo p o>y) CD i GF onnx 


(ooa *tnK pi ^ran oma o>y>n CD i GF momn) ynn yn >33 onsi* momn 

inn bo inn>nn . a = 0.i m Kin ynnn.yba *piK 1 = 0 ym .(own nun) 

pw npnP novun mom b3 mTunn . v = 0.2 ™ nbrm nyi3p K>n momnn 

■ X = 0.1 — N’n 
m 

(irmp) li) .pm iiom oy ynp moi Pnonn biyna momn n^nan dkh .k 
( mrjp) 10 ). t = 4s yra Pnonn biyna momn c^Kan m k^d n 

(nnip) 8) . pm tintn oy rap *iko) Pnonn biyn3 nnomn oitn okh .1 

(mnp3 63 ) . t = 4s yna Pnonn biyna onin jik nsq .1 


-343- 



1991 


nnbwn v'pkv - siruan ro’nn ybnv 


nirtwn irtnui - ’* irtn 
11-18 nibNuin linn von nutf? t^d 

,npwo nmo*in nyvm Tnanon ,p>pbn bp um*no jin 7nad o>vnjnw qwi .11 
(nnipj 5) .go: ?iW3 wn o>Nan o>ooppn pao nnN .pm bp mapina 



.bprairnw nnpn nsgi p>pbnn i = is 

yna 

.N 

-fmbQ’ppn) msno N>n moj>pn nuimn i=* is 

yna 

.3 

.pon N>n nyutnn i = 2s 

yjn 

.3 

. pon Nin mnon nnn t = 3s 

yro 

.7 


iomo>j w onw 

inou mom, d Nin mum mbnpo jdhd mbap >tw pa pnnon iwmn >io>n 
.n»wn nbaon bN v>3»i ,mbaon mn 7>b nnonn am pyp p>pbn . v Nin 
. v ion pun ra>oni , 2d Kin mbnpjon mbaon pa pnaon >«/n noua 
>n jnam ^mbaon jmw Tb nnucn aw >ioua mmy mb nm ,pyp p>pbn 

,n»wn nbapn 

.pm nm> ->*p pt pin n»wn nbaon bN p>pbnn v>3b o»ioun p mno ,n 

(hmp) 3i 

■pm nm> nbm nwma n>wn nbapn bh p>pbnn y>u) o»ioun p mua 3 

(miipj 2) 

.12 cm rrnip'i, 10 cm Kin f nbp TpiDn pnrw ,n pi jnaao nvTy rnuu .13 
. 24 cm nnaup 07N mua nan onnayo npiyn p 15 cm pnana 
Oimpj 3) inann jran baprm npiynn pnao hpio .n 
(J irnpa 2 ) .wn tncbp roo>n nann mm onh n 
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ybnw - imun twm. 


.ni* iik nmta tfns A iw ipo 
TtK iVWBI ^PDD JMtt HD^KH 
.{n o>*nn hni) fpan tw B mpjn 
5>3pm ,ipnn yib ipnn ya d>o’pd 
.(3 o>vnn hni) nay nppt mb ,foob 
jo»n by bapnw ,wn imp) onh 
ib mpp nnuD w b n*np)b by& n>nn 
JimbN bv nabno oww mtya) xiv n 
(nvnpj 5) .prab iy n*un iwn 


.15 

:D>np>) >:vy ooiy) 

■pi jraw, 7000A )bv ban *piN\y poomnno hn bvy nbrpo noibN ywon to 
o«wd imp) wn jwon by rbipmv ,a nip; .-jod by nbaui ,dion yro 13 pio 
o>b3po wo pnx Pi -pw bya nuo *fN ,yvtnn noon by ontm non 0003 .m hod 

.’o>bo 110a mown imp) a nipn 
(imp) 5 ) iwn nooa bin -pw no 

.n>ap)1D bV qi) 1NJ1D T>»bV D>V1H71 * 16 

poppo Dj|H on>sn byu> o”bp>p'sn o>bnn 
muoiusn ,jnoipn!>na nn h ba > 3 iP ,o>oiro 
<p)no pn» on y>* , n , 1,) f 3, k o’o’yoi 
. -oon '.mapron hh inuo o>oirao 
(imp) 1) .pin b\y n>)p)iw pw> p by nyup nswm y)n ,<11) bv> im>non .m 
. nmn 3 *ono v^pn bw xnaiNnnn bv n>:*p )>33 v$P bv; n>bN^)oion n>mnn .3 

(nip) l) 

(nip) u .pin bv n>spm3 ,nyup invnoa y)n bw n>o)>pn nounn .j 

(nip) l) nbo imnjin bo wspnao 11 h bo bin yw .1 

(nip) l) .ipwn prm bo n>sp)iD 3 nmy bo nasy .n 



tod 



liK llpD 

k o>oin 

jvyox mb pc 



*iw “npo 

3 d>o*w 
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ttvra >ptdi nolwn v'phv - nruan M>na itow 


.710* WIN P3>N 0>DWN >JW .17 
(jmipj l) -! 32 Q ?o>jv>d>u *idoo ijhn onw£v pji» dnh .n 

(imip) 2) , *npn moo nroN on>w£v pn» dnh .3 

tin tfnan tin mpo jdoo ml? >»5> on>oyo noptawion opdnh jip>*nl? no>n .18 
vyhti >bo>)>on nxionw D>*erua ,ml?n jin tno *wn . \ 771 N ^ya >©»vdwd 

mtoi ^n tinji mpD jin mmpo 700 no>ia . v 0 Nin o>ol? 9 )n owwptan jn> 3 )& 

. 2 >3 rfc*n ml?3 y»an iwn Jianvw 70 ,nop>Nww>n 

Juno 1 op in woo *vd , v Q i> mw n>n> >l7D>j>on mum nno «i©un nroa onh 

(nrnp>5) . ppj 

imn n Ri3 - jrtn 

pi9 'pdid nra tVjnuj ouw o>ptq uvn jitVndi wv miff? t^u 

o»b*m ‘iind mm - ywn ym 

□n> 3 n pmorw , C > B on* o»3}N o>pn? >w 121 , MN v n D>D ulaK T* 113 19 
jinnxa noonn a j»>jwI? n!mo ,un» 4 cm pmoa f B pit? Inn .3 cm 
,0’vnji run) 2 cm Pvy l?in itnv ,>lnyn In jnu>l? nmwi , 10 Hz bv 

.p>n yttND rmra iup piu to unri .(vonNn l?y nt?yol?n uno nNJinn 

A» 

1 

4 ail 



10 cm 


...-x.. 

E D 

(nvnpj 5) ?o’gi fcn rnovonnn nmnn no ,n 

nxsoj d n*np)n . woo 10 cm pmcxi b pton Ino pv*n jin*o: E n*np>n .a 

,(o>\yui nfo) won 10 cm pmoii BC yop> >ysoNn 7 jnh Pv 
mip: in n>w jvnpj ,noi3 rmp] N>n on po E 1 d jirnpjnn rnn lo *ai> 
(jm^pj 201 . ~gpn .o>tnn t>v jimNiinn n>nn lw mnN 
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m>ra >pno - imnn m 


dwjd i 7>yp by njy n>n\ybn bw rnunn nn>7Ji jin o»3vy >a o>b>7*o > 

(nnipj 20) .Dntrmn 

t\h narnw o>bin wwfl jw >nu*N pirn ou7™ 7 nji . c p7on m D'Bivto .1 

(jivnp3 5) .vnn 

,pb vp n w>v nn inbq joabv a'vi.nn 20 
■jciy ib*> .naipv jiooia yjbm imv vp 
.pbra banoai ,-pbnno i m bv pmaa ,77m 
.p.vn YH3> "inio nnn 
Mibm P>n bv imn7 nbapno p>n n 
{ ivmp310) mom 0070 
?1oen jin 3>snb o> pm - p on »tod by n jnoi bnpb 7 von onh .3 

(jn*np3 10) ?Nb vnn - Nb on 

nN DNn Nin pw ,yibnn bicw v.nvr) vpi baruai ,Tn^ aauiaa Tbm 7 ond .3 
{Jinipj 10) .ync 7acn ,7>p3 jiaprvo vnm 
imoT DH nun Nin )>n w D3 ,nPv pbn 7>pn banoa^ aawoo 7bm .7 

{BmpD 10) .yno noon .7>p3 pspnva 

331187 DM HN17 1J>N1 ,DipQ 1J1W3 703V 7b>H ,^ni 73N V> 70N3 ,7pP3 Jlinab .H 

(jvmp310) .yno *uon .yibm 



ipynm np>o>a - »yg pna 


wy nry nnp |>m 


*i-1— 

500 1000 


1500 


2000 N (A) 


N CPW7J1 


bnpnoi nonnopoo 777 Jroyio n 3 np ^1 
.N D>«nTO TNIJIDH 017Dp!)pn 
tin nbbn ranpn ,o’*nju ownw >od 
. 1500 A 1000 A 1>3 bin P71N bD 
3 »>d >oion bw n 777 mayia >1 runp 
,710m 3303 D>N3P3n 

omone ic>on 'oiuk biy totjn nun yann 


.3 0>V7J13 
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m>ra >pno - nn>an na>ra ytonv 


n>ia»< 

(cv) 

0 

-0.85 

-1.51 

-3.4 

-13.6 


HD3 
— 0-0 


4 

3 


1 


a o’vyan 

(Jimp) 8 ) . •non iig'e d'ion yin>n n”n)N >no 


locn nna)N nun )b'N 

(nmp) 201 . ‘non rmnpn naaiy 
)n>cn n n« may ninprw anNb 
noenopsp p*r aw naamn *on 
bspncn nnapn Dnopoo m ooao 
(nmp) IS) . aagn .oyan 

(l) 


.H 


Dvonvy p>pbn oirota n>n jnupbN Dipca on ,y»”n n»n)N nn>n no ( 2 ) 
ifluoo Nap) m p>pbn) 200 >a nbm ib\y nunn *fN ,paopbNn *|yooa 

fnvnpi 71 . aaon 


.22 



*ww yui>ab naayn anna n o>vin 
hn nb>ann naaiavya .yirrpna 

: 0 >H 3 flJ *pD) yiba JUSOD 

. a nmn g i>ao f c nnmnn nrmp 
nraoNa mam ,Dain imnn a owana 
rnwn nnnn bv n>apnaa ,aDDaanNn 
.aunobnn niyaoNa 

Jinn^i ni>byb ma>on *jn n n .h 

mnnn n»by oy oatn nnsiya 
(nmp) 15 ) 

m >io>) niNSinn p>pnb no .a 

. 3at?n irpaoan own man by 
(nmp) 15 ) 

i 12 V rrno nonobnn ia asca a 

iyaa!? paopbN biaw nwpbN Nb nvwimn bvy >aann aoonn nc (i) 

(nmp) 10) .aarn 

tiropan >dwnd nubrnn nnapn b*> (bin oaw w) bin jm nn (2) 

(nmp) 10) 
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m>ro >p*is - unAin ni>ra i^K\y 


*|U np’jata - wbv pia 


m = 200 gr ’UlOEW ,Nto Wl 23 
n^?W inn ,r = icm iwrn 
*vw>n >iWy nnun asnn npbnn 
. « = 30° iyia>v Jinnv yawn 
a rmpn myun bn t»nnn Win 
.(ontnn nto) yownn iw>nn vwz ijyn h = 10 cm nam m*njn 
nn>nn pai *n>* Win co rpjv'mn mTnnn yi wpn inn h 

yin >nb m m>p 0 ”p ynn ,*non tyawnn nw>on *pW v unmpnn 

tfrmpj 10 ) .np^nn Wt> !?Wi wnv nyiun 
(jympj 10) .wyun nyvi Win yy o>Won niman jin n ym ow*in oviv .1 
tyawnn Tw>nn n>nnra B mipit? ynw:> Win nn>nn n^nn nn (l) .1 

(nnipi 10 ) 

-mnnn wmra B nnp£ Wan y>i> wan Wnnn nrvO ]m nno ( 2 ) 

(nvnpi 10) lyswnn 

Winn ,n>dh Win iw n^W o>m r lwni m mvnv ,Wn ,nnN Wi .1 
.yownn TW’nn 5y B n*npin *ry A n*np3nn npt?nn Win nnnnn 
yo no nWi in mw ,niop n>nn b rmpib y>iwa !n!?nn Win m*vnn dnh 
( jrmpi 10 ) .aw»n ay? pni ib n*np:b y>iwo Won Win 



pt miyn ojn *i>a 3>ao naaio , r ntmrn m nnoxw r m>nNi JvpsiN npv'i .24 
1 »W * <o nrap Jvnnn mvnna W’n ay? n>:in aoo jaaw nptrnn . o nonn 
n^ wmo^nDiDD (r<R) r pmna A n*npn npunn yy -roiy m mxmv 


.(o>vnn hni) co ji’Jinn nirnna 



1991 


m>ro >p^9 - iminn jn>nn ybnv 




ojn \wi v^ n o>ira vj“o n 
riNsim . nptPTb rrcn> nbvo ’9b3 
ri’rmnn jmmDn c*n ,n n:pcpo 
,b7in 0”bibn rm>m >:ab) nponn bv 
(jvmpi 12 ) .pm ?njj>vn Nb w ppn 

pbibn jinn ,7opy nrNb nap pt .□ 
npnncvy mipn jto cnh .nponn by 
PP, r o bn) n>n> 0 nponn onno 
(rm'ip) 13) . non nb row in 1:00 


dnh .mauraon npo> 7 b jpwv nnuoa iNwmb )»bibn rvbso wronj nnN .* 
,nponnm pbibnn mnum ,Jinyon bv jpjmnn rovnon ,730 riNimo 
mop ,)>>b)bn iu>op >)3b nrorw >dd ,imyon bw rormn jvnmono nbm 

(nvnp) 12) .pm mb row w maa 


. O np^m otd nvb Tiyab b>rmn nponn by A rmpn N*mn pbibn .7 \ /> _ 

\ X /3 

inwwii Nb w ppn ,bim npo>tn bv roimnn mvnnn ,730 nNiwD onh ( 

ttITtp) 13) .pm / ^ } &(/\ 


yaib>n tnt - »y>n pna 


/ 

Vv 


u> >p 


DN1 upcn nra ™ n?on 0’vmn .)’aiP>n nnn npnP ipinn nn'jt unTonnw t»Po .25 




(T aoorv o.oojv o.ooy o.o 


•pin b\y n> 3 p 3 W 3 b>bun 777 cnnn onm 

r- < 3 .oov 5 

1 - {*+{- ) 

t(s) ^ ~ lft-4 ft*,?' <4- 


u> -= 


f 


,b>bt?b nnniN pope rmon T>pc CD, bc . ab , oa pm >pi3 inn )b>N3 .n'" ' ^ * t r A* £ ' %> 0 ? 

(nnip) IS) .pm rb>bonn n>)-w bipn Kin nbN pi >piD van ib^N3i 
. I v Nin rmnn bv nnnn 7*iym , 0.16 A ion onm bv >amn 77yn .3 

(nn)p) 20 ) ib»bpn jriNnvn mn 

Jinimn byi n>n b^brn ib^N ,rmom onm bw D’ 07 )n D’mvyn vn 7 an .) 


(jinipi 15) .pm tnn>» 
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iwm - im;an nrra 


aiwa aaino , f = 5 kHz irovTin v 0 = 12 v ibw >aaon nnonw ,r^^n nno a^po -26 
-ixi!n , c = 0.5 ^iF Un>pvbapb f nn>)nirrmnm L=imH vmownv ( b>bwb 

. R = 20 O wnonnv 

, :bw mruttn nans >no pbnwnn bavoa arw J mnn Twoa .* 

(nmp) 5 ) , aaon 1 L b>bwn (l) 

(n>i3p3 5 } . aaon ? C bapn (2) 

(irmp) 5 ) .aapn j R Ton ( 3 ) 

.biyob aayion ysnoon pawnn nm ,bayon bw (cos9) poonn onn bn awn .a 

(rtvnpi 20) 

.b*yob ^ou bap au>n >a>-by nainn bw asob biyon nn wanb duvi .3 
(nvnp) is) ib>yob win aanb w> aa>a) ,aoun bapn bw ibia*p imnb *i>a* no 

trnrn o>bmn mm - ^nan pis 

.too >£>ba now nnnaw p o>o 'pna naa 100 cm 3 nnaw A n>b>ba mwo -27 
nawon hjw ona o>on .o>on oa byo k^o: nnjwo yarn ,o>o 25 cm 3 nawna 
,(o>wan nKa) b m>o n^aia nwima awn r G >b>b* ba>oa o»uo 

. 1 gr/cm 3 H»n own jvu>>aa 

G 


inban *i»mn nom nawon imm naj >a ran ,(o>» Nbb) nawon two dh awn .n 

(jvmp) 25 ) .nrctnb o>wo na 

byo N^n nawon pbn ps memo onh .b noun >ai by nbipwo owm .a 
(wnpj 25) , aaun ?rumn Nb w b*?3> f pp> btun oa 
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m>ra >pna - nrunn n^>nn ytonv 


* rfri 

.. 

ftT^C i-4~j--4*i.— 

E: 

o>nj>o nxnn o^onnao 77in 

3-l0 > -jT~rr 

i:r Stitt:: 

. 

non !?>y v nam P ^n^a 

2-10 - - r-rf-i 

1 !o s - itE 

•jv'4-I 

•4- :•••:• J 
■r-vfl 

, , ' >• *>L> ■ 

::: : 

E: 

tin imD .^n> 7 >n o!w m nyiap 

t) i • 

• 7 !■ .. 

4--»••♦ ••:••!-H -4 -f. 

•r: r f r rrl- t. 

= 

A mi pin >-pPy ntoron asca xam 

r 

0 t 

--1-1——i” 

2 3 4 

Vfm 3 ) 

”73°C N>n )>0 H7lU75CUn ,^7)30 


(nvnpj7j .^733 

=nn r,H inyon -pymn jin 730m inji h 

B H7>p)3 33a!? A H71pn 3*nno (1) 


(nvnpj 7) ><\va C mipn aso* b n*npn ancnn ( 2 ) 

(ninpi 7) .^vui D rrnpn im'? c nnpn aacno (3) 

:*on now nn ^ jinionanon tin 3\yn .3 
UirRpJ 6) .r&3 B nnpnv ixm (l) 

(mTipj 6) -rai C n*npno aaoa (2) 

Oinipj 6 ) .7733 d nnpnw 3 *na (3) 

mn !?v nninnn noon >no . m = 1.93 kg :N>n m !w noon * pro .1 

omipi ii) 

fip’aynnui - p ^o 

no>m win cponn no*o »tw>"PN n !?«/ munooun nuwo yvr»> 730 .n .29 

(nvnpj 15) . naon rnn?3K>7N 

27°c n>d un b\y nnionooun .m»j niau oy mo ^oiwonn n .3 

y>io inaao 7y un jin 7ino nan r>n>noa o>onvr .mvncnnvH 2 urPi 

njpnnnn mai n>ano!> 

(ivnip) 20 ) inomnn 7m nnx!? 7>o ^ nmonnoun >nm ,nn yit? inn 
nn no>n7 fra ,no>mn 7m nnN^ it»y nmononun nn>n nm un xrP n>n no .3 
fnmpi15) . naon nwn nan m>o>N3 nyaano nn>n 
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1991 


(Unseen) ipfi m>ni - miAin m>m pbN\y 


onb\y nnunsoorw B ) a «d»<)iww» om >*uno pa nbyia mp nnao 

.noHnna T (J = 300K i t a = 600K 
(nvnpj 12 ) .miann nbiyoa in* *mnn "num inti .n 
q A = 5000 j Din niaa A niNono nnann nubip "mnn baa .a 
,ny^an N>n\y mnyn ^nn, b aiNnb nobiD nnaonw q B oinn maa >na 

(nvnpj is) ininbui >nni 

(nvnpj 20) .npob it rnwo panb in>i i^>d aaom inji a 

npn imy» np>t>»a 

:D>iif'3 >jv n n^rm : iwran nna 

nvnpj so - >am nyw - h >io>) 

jvmpj so - »sm nw - a >ioo 

nnipi loo - myv vnPv * o"no 

5 V > 031 D HIV :K > 10’3 


:«an n>:*n ,nt >ip>3 pisb ,*roay Tinvab 
jD>ntud nibbio no Tim ,*rrw ba obn 1.5 bv o^bcvn d’nti w 
;dik 20 o jvman uinunnv runvyo tu 
;naip>y mivo by «pibon ntnm b>no nnnn mnb’p 
jpso *umo >>bx D«o 30 o onwv P\?t?b$ bn© w) v bn© 

J 0 - 500 mA Oinn bva DC. "JODIODM 
iOn>xn^po *tnNi yin >oaiio oy onn ,mbin >b”n 5 

; n:>b©©bo vm 
flipv prr n»i 
pyre invno 
.yibKvb <p 2 rb pby own ,noi>© >oi 2 


.30 
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1991 


(Unseen) npn irrayo - flvunn 


cni-np) i 5 > n»ip*m rmypn n»n * p!?n 


p nwron tnn mam aaooa pPn n>^y ,muwon jw yftwn nsi h 

.np^oo^an wn p oiyt> *ny>rP Pm !?>ipn n>m mivon 
*v* ^y n>n> paon enow p ,pann wno v!w 'mon tin niwon im> o»n .a 
.(o^ui nm) }nPv> >apo n>n> fcnoro ,nwan 



,JPJp>on JIN) TODnSDN ,ntfW8 *TO , 3V 'TO 0**0 Jfcva ittHO :^DTI PO*m PVO HJ2 l 

t>k aMtmfc Tyi’on oipai oo*io .rtw on*n jioay jin jiw) mn» pw p 

.nmv >pjvnn !nyan 


(j>vnp) 20) >w>iri yi^>i - >w pbn 

o^nn TP nPoa own f mwon a>ao P>nn !w o>aiaPn aat>D >nn yip .1 
. pin m>nP o>sia>^n idpp jw touu o>aiaP m^aa* mmP nnno «o»aiaPn 

« n»onn j)>m iw tvro .50 mA ^ ji>jp>tn o^n noay jw roman ton rmra pia .2 
n«otP mw \xuon ji»vp on pm) jpjPto odd pi>i m pan .pann ona !w 
yi)Don jw n*d ,row N>n on .niooi « jin own ,niw N>n on .ontn pa>n >ao> 

.n^noa mw own) jnwm >nv/ pi 

,ji>onan onon « n>M?on jinn dn mo ,nPoa o’ownn orontna mN P> .3 
.»naiaj D>aiaP rna>a:r mmi* nnnov n^aon p^n jw ot>vn) 
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1991 


(Unseen) -ipn jmyo - DHAltl itimn 


nPaa o>s>ia^ jns>i» 

iO>flW>n 1119*33 

HDim 0*313*!? 1)13*33 

:0>07D»!?n 7)13*33 


tan « 

« 

tan « 

<x 

I 


(°) 


(°) _._ 

(mA) 





50 





100 





150 





200 





250 


n>n> *pw Q>sio>>n ‘vvnv p ( ,™Dn *pi n>au mnnin inn tin winn .4 
.aivpa Q’nv jmn> o*apw o»o^ >jv i>a omnuon ^y .o*np n*w mn ^qd 

.prm v>3 rwcxa mwo!) Pnn nn pin 
jw -rfeuD o>oi3»t> irwran nnn "o>072>*n jna>d3” o»t?cn t>!> nPos own 

.pw n*pn>> awa>fo *1200 

UN aw w'io!? pi* PO pt>naw ,7 iy x o>o>vta munijn mpyan “mn .5 

jn>ain rw own oyan *p< ,>:vn p^nav 3 7 2 o^yoai ,{>t>nvnn ^ynn 
."rtooo o>oia>i> jna>a:r jrun:£ nnnav irmnyn >rwa mcwTfln nminn 

j\>m rw ow-n ,n!w n^pi tn ,jnni»©n pra n>n> panrw p innon nx nn .4 

,250 mA K>n oatn nnsy iwo «' n»\)t?n 

0 

« =_ . 


tirnipj is) mfrwi duppb ,mno - w>'?v pj?n 

tan « m TMTinn w # on>2i nnyo rm»a f <vnsDn non>b>nn wn >arby ovno .7 
.ommn >wd mx 5m, I tntn jvjosv roapntt 


-355- 
















1991 


(Unseen) npn mniiD - nnnn iwra y'jxv 


tan « pa (nnN w pan pynn F n>o>^ rrpj avpn a>o m o>t>ea own h .8 

.Tbi'pv &srm >wd irw !?Da >n?>a n>b nsw >od , I cntn nosy pa> 


.(i !?\y mapnaa tan « j o>s-un >wd Trooityon tin oiyh .a 


o»imi roman n\m royaoNn ,n 8 pyta many ,-ivpn iw ,o>«nn mtya ,-ot?n .9 

.paon one >y 

.ronton Ttra ^unon mvn nesy - B ;po’U3 venvn 
.ywmna 5v n?n»n n*nyn ^ >poi«n a>:nn - B 0 


„ ni 

• B - ^ Y :nnou3 nnro rr:P>p *pji3 n?23cn htoh nc*y , ih o>w 


P>x , l entn ne^y 'tv map 3*133 can « jin *wnan pan y*i 3 >y jjonP ,mn na .10 
. 73on :noiE 3 n o’ois^n Jn 3 > 3 *n 3 >3 navnn o’o^3>^ r«'3>33 oy no>3 nya>a 


rp*m paa ,jiu*P’on tanoa ron pann n\yN3 ,onon n»\;o tptk pa mnn r* “non .11 
.(250 mA ron o-itn *WNa .anpen ’3\ya) ro)^>on n^pa rpn paan *wno ,nr.”oo 
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1991 


(Unseen) *ipn mayo - iinaan npra )^K\y 


iw ipinn prvn mno s a 
miop-n nviy 

Mbn ivsn f m nro pu!? /miy privp 
firing f D 1 diinw bno 

;B*d 2 “D unn*) »*d 30 rciiiw f wm7a -»»» nroan yin twonv nil? 

iY*mn pw» inan ac£n inn Pya oas 
; np7 miDp'n rwny 
;D"U 2 xD^ 5 -D V 7 BOV >*WC>P>D 7”3 par© i>Py mP :7t>0 
n«nPv jypnP crPiS’ o’pnnnn) mucn nun yinn my ,iwn any ,rw7yn iuv o>pnno 

;(ilJ>POPP3 >«T» 
;npl7H >U7D IK JVD>Pj >JW 
.ppNvP ^*uP *ppy daw >m 2 


wi-npa 8 j n»ip> 3 n na-iyon n»n ~ ]nmi pbn 

.npain jnysma w nn>Pa my*DN3 pPwP Pawn m loan n 
. ymno etc 90 -a Pv pnnaa pan tin un .o>unjn mronnn jonyon an arm a 



nvnv 


/ 




Ur 


i ^=c 


VM 

/ , 


Z777777777777777777777777777777777777777, 


~to 


7*oan ,ynnn .wan *jPno Paa uno yiap pmoai dtdP jjdo rmnP ^nnn Py 
.□ayn 1 'in'} N7p« ,iin jiqiPn mi jnauw p ,wan niyafiNi 
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1991 


(Unseen) iph irDJlfi - JiriAin Iti’ha Jtotv 


(m-npj 22) >1P>3T1 yi3>3 ~ >W ptm 

:Ouan o>!mn an Jttnan nPo 7>jsi> 
ipnn yai> osyn ya pnicn - d 
iifc-nia iron jtopna iwfo ,imon mwaa noiyn pmo - 

jjoopia iron jfcapno mwa ,!mun monao noayn pma - ^ 

i (x * l Xj ^ x.jl) noavn *70 nnnn pnan - x 

i jnoptpn mom ya> noayn )>a pman - v 


i fljppip n jnnan nan - Hi 
. mopio n jrorm 5o (osyn nan ya> mom ran ya on>n) ronpn ffrnnn - m 


m 

m 

H i 

jn*nn» 

V 

jnT>n> 

X 

ijrmv 

*2 

:JTVPn» 

x i 

jirnrv 

d 

JIVPIV 










































nny tin owm ,(ynnn yw) h q oayn nan jin tjn tito .1 

H o =- 

♦oayn *o ntro iftTno mm bapnn pan >yo p ,no-ryn jin nn r mmrm naayna .2 

.nbaoa onoiy tin mom ,x t jin) d jin tito 

pan ^y Pprow jy nopn an Ttn ,pon ya* oayn ya d pnaan jin nwj> ^*an .3 
. Hj , v , 'tv on»3V jin n*aoa mom tto .osyn *o mm mop^a mat 
an n*aoao o>im* acnn. d 2 - x 2 *oi m >v,x onaiy jw n*aoa pun ion 

.jviE^Njian m*nnm 
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1991 


(Unseen) npn HOT - nman xiwa y^ky> 



. d 2 - x 2 *4df :"wpn o»p nvrryn tw f ip'inn pnn pa* \ n d owwon pa .5 
pa d pn*u 3 n nmpnsa d 2 - x 2 y\x T^aon noo>*>nn “»>>n na >y wao 
:f ipinn prm jik m <po rnyaota nan .foon yib oayn 


.D>Nnnn aiv>nn m «p>n *p> own 

. m * v/f - 1 nwpn o»p v “i m oojwmn pa .6 
v pnoon iw n>apnoa m rnipn rfcnnn Iw *p> >wn >n\pn>>on a»an or*p w»® 

,r Tpion pnn rw m <vk nw«»a Nan .mnyn i>ai> iwopinn mom pa 

f=_ 

.□wnnn avennn jik naan t!> own 

, PD3 nnv pman # wnfc anp ,*on 6*i 5 o>a>yoa ito’pv, f o>nvn inn row .7 


.miop-n nwiv >o ipion pnn swan!? nom: now* p>* .8 





1991 


HV910 JiniVJl 


1991 inio - wflio Jiiiwn 

T = 12 N .1 a = 1 -5^ k 

sec 2 


,*r 3 sec .A ppi *pin ran .n 4 sec ; 12 sec .N 

2m.n miwo .a l m .s nv» ip .h 

L -a ntm h = -— %- ■& cos(a) = 7 — g - .a 
4 ‘ 7C 2 • f 2 4 • 7T 2 • f 2 • L 

8 >9 pp -mn» pr vnon piit^ .9 4 >0 pp Dim nm»n pu^ 

.oib>Dn im>nD» n^m nrwion .a 


3.4 — .A 
sec 


10 


m 

sec 2 


.N 


p; = 4 
P 3 


.A 


.n> o’pnn nno .9 


.n!7tA *10D^9GKD l»nin .K 


.1 

.2 

.3 

.4 

.5 

.6 

.7 


V = 0 ; I = 4 mA V = 0 ; I = 4 mA .N .8 
I 0 = 4 mA ; V 0 - 0 ; I 30 = 1.47 mA ; V 30 = 15.18 V .A 

I eo = 0.541 mA ; V 60 = 20.75 V ; 

I300 = 1.81 10" 7 A ; V300 = 22.91 V 

ni^n VA 9 > .1 B = .a <pn ^in^ .1 n^ima .h .9 

viip Qitn I = .a e = 0.216 v miw& .n.K.D .n .10 

I = 0.6 A .1 

>A 
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1991 


3i*9io nnwn 


nnt- 3n*noo .3 4 *a P7X pvn .h .12 

0NiPn3 nN7’3 nmtn .3 v = 30 cm ,k .13 

ini> po3 y>9n ppn .14 

x = 4667 A .15 

o*N 30 nP .n d’Nno nP .7 omno NP a o*noo nP .i o*N3o .k .16 

p .3 p .N .17 

romp nP m’ijyo 030 .18 

301 s 37 ip 3 -D rmpi , o**3*3 37ip3 -E mip3 .3 v = 0.2 ^ .n .19 
dio>t>3o irnpi -D mip3, o*’3*3 rmpi E rmp3 a 

Xi = 1218 A ; x 2 = 1028 A :oy*P3 >llp .3 3*\y*P\yni noon no7P .n .21 

E = 2720 eV (2) E = 13.6 eV (1) A 

X = 2537 A (2) A 317*73 3>A73N0 3107 .3 .22 

731’ nPm 317*00 .7 v = 1.154 ^ ; t = 0.35 sec A .23 

pp 3 3 * 3 *mn 3i7’non a 731 ’ Pm pmo .3 roriwi nP .n .24 

P7X3 3’3’1im 317*000 .7 

3)310 07001 *[103 D7T A L = 4 mH .3 OA, BC .N .25 

cos(0) = 0.528 ; P = 1 W .3 (1)0 (2)0 (3)210- 4 J.K .26 

P3pP P’3p03 C = 0.5 fiF A 

731 ’ J)p\y3 37WOO .3 W = 50 gr .N .27 

333 3P7AD (3) V13p 3333 OIO’D (2) 303P'pPO 010*3 (1) .N .28 

nV13p 371070003 

M - 32 .A T b = 127°C ; T c = T D = 927°C .1 
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1991 


1 aaoa pama 


np*530 - 1 *1300 p*in»3 

Kin moana nnK PaP mman G>oan ,k 



Mi noan in>aP nynnn iiva dk anai 
.ini’ nPm K>n >a 


:N»n M t noan Po x a>ya mman riKiioa 

(1) Mi g sin(30°) - T = Mi a 

:K>n M 2 noan Po X n>an mnian nKiwa 

(2) T - M 2 g sin(30°) = M 2 a 

:mi\yKaa a>mi nnon nNiwana mmnnn hn tmaa 

Migsin(30°) - M 2 gsin(30°) - M 2 a = Mra 


(Mi - M 2 ) g sin(30°) 
Mi + M 2 


:1KDD1 


_ (3 - 2) 10 sin(30°) , m 

a -- = 1 s^2 :N ’ n manna anK Pa mnKn 

ai\y>an aman m 2 ‘inni mvnan nPyaa M t <inn 

:(2) nKiwaa a>2» .a 

T = M 2 g sin(30°) + M 2 a = 210 0.5 + 2 • 1 = 12 N 

°|iAn msiKri ,ao> ipa nsiKn row nynna noa >aPa in Mi <yiAn (l) .a 
.D inn yapi na roa’nan K>n ronPnnnn roa>nam , gsin(30°) K>n 

pnKP .nomn row nyuna nPya ’alia maw> nP>nna ya M 2 <inn 
naiKnn .noaP dwi nyiKn mw nynna naaP p>nna Kin asyw 

. g -sin (30°) - P in da «™ naiKnni 

tiK iPnn Q’aiAn >wv nm nPKon mvniaa aaKi kPo maaP (2) 

,mnT p ropmrinn yAaa d>ann >a\y ro»ia>na .nann iniKa onyiin 
Mi noan iiKnai ropronnn yAaa .nnt io>k pPo naiAn Pan 
mop nPv roPPan nnaiKno *p ,m 2 noana am> naiai naipia 
rnoi>pn nnaiKn yawan aivnan ronnnP moan >rw lynwa .arm 
am> nPiaA ronn nma>na oa pPi ,aro> nPm n>nn m 2 Po 
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1991 


3 -i 2 noon imnn»9 


np’lPO - 2 *1200 im’ a 

nninnn »w»vn .Jin»nn3 iiiny i»k *wk3 jiookjto noi3nn rawn k 
oqk diq’\u .pm P\y n>iip3iS5 nn>nnn <i*i> Pv yi9»v>3 <p>3 Konnn 
. 12 sec nnKPi 4 sec nnKP nywin i^ni a»iny9 o”p 
( 09 N k>d n*npia mmn - mmn win hk oni3nP) 

Kin yiown ,yi9’\yn Py P3nto pw .3 
p-n p«w P 33 mopi mPin m nsiKnn 
Pipiyn fi3niy *p .nyunn Pw nt- yop3 
.20 sec -114 sec 1>3 ppl *TPin 

mKP *rny3 K>n ,nni>3 nPmn nsiKiin o>>n ,*ijii> 3 imn yi9ivn > 

.3 sec 

nation nm»3 P3K mi’nnn P\y nP*m nijwn kP mpyn yop3 .KP .*r 

.tok kP N’n n^iNnn pPi 

«pAP nminiy nown mtys <pi3 omn noi3nn n-ay\y Yi*tn tin .n 
nownn nni’ Pm KiPsn noun t =6sec -i t - 2sec i»3 .(PnwiKn) 

IWKin yop3 noi3on n-ayiy ‘pnniy 73 t=14sec -1 t = 8sec i’3 

.nnv nPm 



np’ipo - 3 *1200 inji»2 


F D 



Py 0’Pyi9 kP ’3 *vu> ip Kin PiPonn 
.nonpn in pntiw ynnn mm3 imn 

N mw nonpn nynn iii>33 <inn nn>nn 
>nw\y livsn np iiiKnn 111 m inn»nnP 
rmimw K>n nK^inn .nniy m>n>nnn 
M <inn nynn 111131 nnnpn nynn in>3 i>3 

.45° Km 

c 


• K 



pmnn mw 45° K»n n>mniy 111130 .3 

<liin ninyuy pmnP lm Kiniy EF pi’33 

: CD in>33 

= tg(4S°) = 1 ==> MN = lm 

MK 
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1991 


4-13 39 t>Q 1111iail>9 


imn >a ,W3n npnr apy mnwo na noiapn ma>no .a 
ii»n ,imiapn 7111a mnwa ia nmnw ma>non nniN oy nonpno 
liva^ 711N0 111m aapo avranw nyunn .noiapn nia>nn 

.nyiwn in>a ay y> 9 wo u>k mi nyiinn 

'jv nyiinn iivaa yinn aowi a»pa anan aw mwAiiinn 100 .a 

.na m pvaa ay 19 *<a >a noiapn 
aow h'x .noiapn nyiin puaa 7in<ori iivan ,aiaan npnv iu>aa 
1ii>ao ,aiN .ois>n na aiyoo a>pn >a mwAiiinn pra yinn 
n’lajKn mow v^iana n>ooaK mwAinn K>n a>pa mwAinnaw 

.nia>nnn aw atnn oa pai n>oi>pn 
73 yiap -iNw owm ana nn>no a>aa 79nno aaa aw ioia’t?a 

.aaiAn miNa axwi ma>non aipww 



ayiia iii>aa aiaan aw mainon a>aaw }ii>ao iwA9> aiaam rioiapn .n 

.noiapn mamoa nnw noiapn 

.2 m u»n ,a»pa nw>A9n impia ay pnaono o>ow 19 Nin pnann 


np>53» - 4 *130» 


Tcos(a) 




T*sin(a) 


mg 


■ Tl 1 ** mniD D>Wl9 TOfl ^ 

»pKfi irn n> l7v ^voion mg 'ipvnn 
.T oinn uin>ftDm 

Jiysnna r&mnn >d nirosi y -n ‘inn 

.>p9iKn ^w/nan p*i 

sf y = 0 


.N 




(1) T *cos(a) - mg - 0 

:^yon *y\o pinn Nin X ‘I’s 

SFx = m u) 2 r 

(2) T-sin(a) = m-w 2 r 
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1991 


5 -i 4 naoo imnn>a 


r = L sin(a) :Nin nywin ninn?n omn 

T = mw 2 L :(2) fihOin noi 

:(1) nnom Jiin>no^ >ionn dk noi 

mw 2 -LcosCa) = mg 


cos (a) 


g g 

cj 2 ■ L 4 * tt 2 • f 2 ■ L 


:p* 


u^D>p\y no>nn tonto oh . L-cos(a) osyn him h pmon 

innm o*npn 

g 

h = Lcos(a) - -—%—pr 

.tnnn *piN n!mn ay miw> nPi m^n niintn >i!?n h pmnnv -p 

pn>\y mrvnon Pv non n>n> nP >p 21N asonw yiioo pn> nP nnan .*r 
.Y non Ppwn n>n> nPi mg Pp\on nN 


np’ipn - s inn »9 


G M-m _ v 2 
R2 m R 


V 




G * M 
R 


7AVQ nyuift viP .h 
:n>n Y?v nrwionw *td 


.ddv mop rmwi jivwijd - ddv ninnm wrw t7DD 


v B = 2•v B 


V 


G*M 

Rb 


= 2 V 


G M 
Ra 


Ra 

Rb 


= 4 


_ 2-irR 
v - T 


:nm mtn&n pn mo>on im>n» i>n nopn .n 


2 • tv • Ra 

T*a _ Va _ . Ra _ 2 • 4 = c 

Tb 2 7t • Rb Va Rb 

v b 


:hid Dunon nm on>o id 
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1991 


6 -i 5 naoo mivin>o 


nunutn .nuiJK ^ipnyn vam» . v c oi^>nn nivnot? nt»n ksoi .a 
yx nK>nm> simian K>n oitnon im>no >d ook K>n n>^Dn 
n>A*iiK) t?QK nwno ov (t»QKl7 rm\y n>!7K>inoio nuniK) <iioi>kP 

(oDKt? rmv n>oi>p 


1 2 

2 m * v c 


G*M m 
R 


= 0 


v C 




2 GM 
R 


v 



:vvoy K>n o»^ >a ntm pi^n nn^no ok 


.oi^>on jm>noo nt>m ir nn>noi 


b»»wn - 6 *iao» pn’a 

Pw Q’livi intro >iw o>Pyia -man Py .k 

.no>iyn 

„ _ K q Q 

r _ 910 9 10- e S10- 6 „,„ x , 

F - — 0.52 - = 0-18 N 

(nan jno nx yap pn Nin >a >P>Pwn ^yoon Pw iepoP ot>n”nn nP) 

:Kin ^pvr\ ron 

SFy = 2 F cos(30°) = 20.18co$(30°) = 0.31 N 



SF 

m 


0.31 

0.031 


10 


m 

sec 2 


:K>n nmn jisikd 


Iwkq .D n^npi^ y>AO imnw noo >oPo Kin bipvn ron pvo .0 

. D nupn oio>o:»o!7 wxw rtmi roPin nn>non mn pm 

.nbvo >a*> Kin t7ip\yn non pi>o >d niopi roMn nn>non it n*npio 


1H>do .o>m>on n> *?y nnv piKi cnAi c nmpm ^Knooian 
VAn mn>n Kin oV?K>:uoi9n >iv> ^ iio>nn ^po Kin !7 k>:sidi<w 


v c 


^ Kq _ ^ 9•10 9 -10“ 6 
Rc 0.5 


= 36,000 V 


.A 


.n>oi>p nnniKb -join mm nnKnv n^K^ioian nmiKn vnan 
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1991 


7-16 *i£>oo nnnntt 


V D = 



„ 9* 10 9 * 10" e 
0.25 


:D nnpm !7Hnuoian nn tivmi 
72,000 V 


Ec - Ed 


:Hin rovunn )ww 


. v 2 


Q V c = Q V D + j' m v 


-V 01 


(V c - V D ) 


m 


2-(-5* 10-®)'- (36,000 - 72,000) m 

0.031 sec 


'ymn - 7 *iao» inrpa 


.mop Pwon nPipon nminnn >a nim nooiaoNn nnmn 
R T -R + r = R + R = 2R -.poaon mno oaP 


.N 


Rt ’ - | + r = | + R = j-R :poaon muo nnN 

,1m cmno iiwd nv o»p*rnn nnn .a 

V = e -It 

nomA ontn nmAnv *p niynp in r n>ooon nminnni t .o.K.p.n 

.□>pmn nnn mopni> 


R + r R + R 2R 

p = l2 ' 2R = (2 -r) 2 ' 2R = :Fr 

6 _ e _ 2-e 

1 R/2 + r R/2 + R 3R 

p. _ , 2 3R _ 4 e 2 3R _ 2e 2 
2 9 R 2 2 3R 


:mna poann loNa .a 


nuo poaon nvma 
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8-17 *iDtnD minrpa 


2-t 2 

P’ 3 R _ 4 

P _£*_ 3 

2 • R 

.nifis pt? 9 )Dn\yD p 9 t>nno | >9 iuo p 09 onw!> p 9 onn 
P = I 2 r = I 2 R :Kin mpon aia>n ^ nman p9t>nn .i 

£ 2 6 2 

P = (2 ~~ r) 2 ' r ” :nira nnpai 

4•€ 2 4 ■ t 2 

p ’ = 97^2 R = -g7j* :*iuo poaoniio ,wn nnpnn 


4 ‘ 6 2 

P 1 9 R 16 
P e 2 9 


:Kin D>p 9 onn t?n> 


4 R 

niii 9 ^Ayanw:) p 9 onnn ^ >9 *iiAt> ^Ayanvo tnmon p9onn 


bowi - 8 *1000 yntp& 

.oiv /9 mo Pa^q Kin PAyan nut? Si po 9 »n *iv;K 9 .k 
^avdP niino k^ topn >9 t> 9 K K>n no&otmn iiK^in 

V 24 

1 = g = 2 . iq3 = 4 ■ 10 3 A = 4 mA :N>n lODIQOiln nNTin 

nminn Paq oinP P>apo:i Pnpn -aina ,-mtJ ‘inwi Si posan on .h 
JvnnN d>!?>tQ) ipd’ h'j yipm oinn *p*r ont> D~it-n tow -p ,t>9N 
.4 mA *iuQ-iQnNni oqn niNinP p>wo> laaoPiin (.-impn pdpn 

■IPon -pin Pnpnw pian ppi -pin PAyon dim .a 
:N> n >Aya:s tnTn nntm 

I = I 0 e ^ 

t = R • C = 6 -10 3 ■ 5 10 3 = 30 sec :nid PAyan P\y p?n ynp 
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1991 


9-18 nunii>£> 


:pifi>^n niw tnm t = o yA*n 


_o^ 

I = I 0 -e 30 = I 0 = 4-IQ’ 3 A 


V = e - i R = 0 


:Nin nnon 


30 

I = 4 ■ 10 _3 e 30 = 1.47-10- 3 A 


:o>Kin ooavi 

:ni»3\y 30 


V = £ - I ■ R = 24 - 1.4710 3 -6-10 3 = 15.18 V 


60 

I = 4- 10 _3 e 30 = 5.41 • 10 -4 A :n»3\y 60 

V = e - I R = 24 - 5.41 • 10~ 4 ■ 6• 10 3 = 20.75 V 

300 

1=4- 10 _3 e 30 = 1.81 ■ 10~ 7 A :m»3W 300 -inNb 

V = e - IR = 24 - 1.8110 7 6-10 3 = 22.91 V 


bnvn - 9 

x = v ■ t :nn>nn mw n>n nyunm ro im x *i>s pirn .h 

V 

£F = E-q = g--q nn mwn nvovyra ro Psna Y pirn 

£F Vq 

a = —— = —^ :K>n nsmun 

m m d 

m *im nwroanv; ih>dg , Y "nisi y prison 

y = \ a t 2 = X^ :*on >t?£m N>n 

^ 2 * m ■ cl 

V • a • X 2 

y ” 2 • m d • v 2 :X ^ >u?nin nn pm oipm 

y = K X 2 :>d >ion im 
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10 -19 nooo niinn>9 



nmon rrrvn pva pm nbyn >d!?d qns muon rrrvn 

.<pn iup K)n 

:0£ik! 7 mw iPy Jiin^n mpw nv> ipn yi ^yoon ok .a 

SF = 0 
qE - q v*B 




!m >ono rmo yin oion *piKv pvao mnwo trwmn .o.k.do 

.jmn oy 

:Kin ynnno p^n rmnon own tnoiono iok to tiik 
L = 0.1 + v-t = 0.1 + 0.2 4 = 0.9 m 


:Kin mmono nnK to nsv\y .n.Kon 
6 = v-B L = 0.2 0.6 0.9 = 0.108 V 

e T ~2*6 = 2-0.108 = 0.216 V :Kin Pton .o.Kon 


.K 


.1 





1991 


12 -i ii ,io nsoo srorwo 


:K>n t yAD ton bAyon bv> nrnmnn .a 

r = X*4 L = X*4• (0.1 + vt) 


:Kin yAD bDD .b.K.Dn\y iivdo 

€ = 2 ■ v *B* (0.1 + vt) 

:Kin tntn 

e _ 2*v*B- (0.1 + vt) _ v-B 
R X*4 • (0.1 + vt) 2 * X 


.ynp trmw id pn >ibn Kbw >iom int 


I = 


v-B 
2 ■ X 


0 . 20.6 

2 * 0.1 


= 0.6 A 


:*nn oDtn 4 sec Dnnb .*r 



Tiobwn pbNvy - ll *iaoa jniva 

mipn wrnno ‘nm .osn nn>nn^ <iun ynn t = 2 sec VADD .K 
.t?QK Kbi n^o>t7D)D K>n Pw nyiMiinv nyv ibibt>» bv n>jwpn 

.’A mwta DKinB iida Kbn dsdm 

.roiDJn rawnn N>n >a rDWD 


fittbwi iibNV - 12 *ioo» pwa 


:Kin mmb i>d >bownn ntvn .k 
:K> n >bowri rmyn msbot <^u by nbyi9v> nsiKiin 

qV 
d 

:pb .t>9K ,n^Kn inw nyiMii yi ^nn 

V 4 . ^ 1 .2 * /ioc / 2 *d 2 

x = ve t + 2 'a t 2 =* t = y— =y— 

,o>yrAn dhv >u>v Kbb o>w >9 nirobn i>n pmon hk oPmo ok 

.vddk >9 nyunn p* b7A> 

n>bK>inoi9n n>AD3Kn .h>ad}k >bip>w >9 by nyipA nn>n»n .d 
nn>non pbi mrnbn pi d pm»b Dwp Nbb q*v K>n fl>bovmn 
.onpnwi >wd nm k>d owi Tab yw *)unv 


E = 


a = 


m 


qE 

m 


-371” 





1991 


15 -i 14 ,13 ‘latJd nunrpo 


n&bwi ptow - 13 -ttoo ivwa 


i 

f 


i 

v 


— -f — 

U V 

1 _ 1 = J_ 1^ 
f u 10 15 


f = 10 cm ; 

3-21 
30 30 


:n*rryn unom wonwi 
u = 15 cm :on oouon 
v = 30 cm 


.nvrryn 5 w own m>so (>ivn v >d) nm mm K>n mmn 




*jm nmnn <iun p mtui’n o»npn !?d naPm mnoi tiimn .i 
myiw tj»np Kpm ikP mmn mv*P monno mrryn 



mm 



nobwn pbNW - 14 *iaoo inn»a 

B 

no-Dt-n -pm nPPona noio *iin pp 
B ' nnons pvtP Pmpn ipa nasoi 

tnpnn *inv *pai rap inn jmmP 
rmpin i>pn iU9n N>n\u 73 .nnom 
.msm nP w> nwKD im> nDio^ 


no!:^n pl?N^ - 15 laoo inn*a 


X n = n-^p :N’n n non mnn’nn irnpj 1 >n pnmn 

om>i’n irnpi oy m^rm -mx 'ix 'jv nnon mnn’nn impi on 

:yi>nwn o>>pnti ow n>w>Pwn 


^ 7000 10- 10 L 
z . 


x 2■7000 x 

X - -^- = 4667 A 


XL 

d 


:P> 
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is -117,16 *1900 nonn’9 


nnbwn - 16 *iaoo jniva 


*i\y> ip Nin osino nno nyonn ]orn P\y n>spli9D mi’nn Po iiad 

.osiniiP nno iyi9’ov/ 


v t = Vo + at 

,on>sn n’ONio <pAn P’nnn 09 NP now n’nPnnnn nrvnon on 

.n’spsi9n iin’hP o’nuo <yiAO 


.n 


:X moiNnnn jinni noPti E 7’9p Po n’PN0aoi90 o’aiano .o 
E = i-K-X 2 

.n’3pl190 IIN’nP O’NOO NP <pAil 


nPi nynp hiniui nynp nn>noo van 71 A Po n’oi’pn o’auno 

.lorn oy nP*rA 
•D’iJplIDn IlN’JlP O’NOO NP <pAM 

X = ^ :Nin v minjii X Pa *piN i>o iopn 

.i\u’ nPi *p9n on’ mt 
,n’upii 9 n unoiP o’Nno nP ^iao 


.a 


.*r 



:n’o no*ry norny Po nnooo .n 

.io> nPi 7 ion on> in? 
,n’apii9n oiN’nP o’noo nP ^iao 


i*N\y - 17 naoa p*wva 

o’lionan *19001 oow no>n win tnmv cpoion .p .k 
. row ro>rP tni> Niro orPo oonoron *1900 rPiao yn 

vw *no>i u»n ,mw Nin o>p>p!?nn 1900 on .p .1 

n>nn ,00101190 1900 vi 9 ni pirn o>iiio>u runs \y> onions 

.niio o>jiovi 9 n i 90 »o Jinol? rmvy noon 


mabwi pbNV - is naoo ynn’a 

.0*19000 NPi o’yAton ooioi9n Po O’AOINO oPn ni’^yn non 
niio pPi 0’yAi9n 0010190 *i9oo on pi nP’iAn iino nnsiy nPtAn 

.mno’ nP ni’uyn 
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20 -i 19 imnit’o 


o’taii niNn min - nvm >jna ptow - 19 ‘laoa |iwa 


v = x*f = 0.02 * io - 0.2 — :K>n mowann nmin .k 

sec 

B -a nmpnn >awo nNsina naipaa maaNJinn jiniwi jin na>aP hd .a 
.naipan Pn o>aaan >\uaan hn av/nP ia>Pp C -i 

:E naipaa P»nna 

ABE = AB + BE = 4 + 10 = 14 cm :Nin B TIT PlPt>on 

:NinC *pa PiPoon 

ACE = AC + CE = v'4 2 + 3 2 +>/l0 2 + 3 2 = 5 + 10.44 = 15.44 cm 


ACE - ABE = 15.44 - 14 = 1.44 cm :Nin o>aaan vaan 

nmKnn naipa nP N>n E naipan 2 cm Nin Pad *pihv pvao 

.nomn maaNnn rmpa nPi run 

arm/ ia BC yopp iaNn Py nNsoa it naipa .D naipaP anya 
o>aaan vnan .CD Pw iaaP bd iaan niw o’paoa aayon anNPv 

.IWKan yopa pa aaia 

AC - AB = V 42 +3 2 - 4 = 5- 4 = l cm :Nin o>aaan waan 

la Pa law noino Nin o>aaan «nan 2 cm hid Pad iniNv pvao 

.noain maaNtin k>d naipaa maaNnnniy 

PAn iaiN ia»n ,o”aw >a Pad iaiN iop o»a\y >a nPaA niannn on .a 
o’aaa vnan n>n> D naipaP o>aaaa vnan nt napoa .1 cm P niw 
.naipaa nan maaNnn n>nm oPw Pa iaiN Pv 
.Pa\y in nw no i>nv> o»a>a rmpa p>aa> N»n E rmpa 

ona nai a>n> paoa na>py maan amvn c paon an o>omt> a\yNa .a 
.va>a >avo ta»aw >a ooop aiN >ona Pw naaoi >taao aiN 


o>b*ro imn nun - ni’na »pa jiiww - 20 iaoo pn»a 



irman moan .nNao nnno pPnn 
liPnno niw pnaoa nN^oa nNaoa 
.iaoo aP»n pnaoP 


.N 
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21 -i 20 aaon nuinma 


.norm mot it ’3 *joo Py it mot PapP avaK w .a 

.oiPa anno uwi la mynan awn oap Pa rw yPia mnvn a>pn .x 

ppn a>pn Pax ,ia yuan awn Pa jw anno pPn a’pn oiok ,t 

jw nannon nKaoP tuoa nwapK mm awn oap iw anno 

.naTnnn ’pin >aP awn 

atrnon awno naana nPm '(inn )n nnan vovn in awn nosiy .n 

.nwai kPi nyPai mntnv *p tP>n in 


fi’arno np’tj’a - nmna »p*ia ii!?N\y - 21 *iao» inn»a 


c » - _ - 

C-Ciooo A)-\~ — 


win oiaopaoa nanpn Pv nuawn tnnn 

he 6.63-10- 34 -3-10 s 


.H 


1000 10- 10 


= 1.99 10“ 18 eV = 12.43 eV 


E ( isoo A) = ^ = 6 - 63 i 5 ;oTo'-'° 10S = 13310-18 eV = 8 - 29 eV 


.timn nnaa owsna in’nn >oiok 
:k>h novn nnaP omPynp nunatn noawn 
E = (-3.4) - (-13.6) = 10.2 eV 

:«>n mv’Pvn noaP omPynP nvmn nuawn 
E = (-1.51) - (-13.6) = 12.09 eV 

:K’n my’aan nnaP omPynp nvmn nuawn 
E = (-0.85) - (-13.6) = 12.75 eV 

novn naaiynn noaP io>on ’oiok hn mPynP np»aoo noawn 

.mv’Pvni 


■in’on >oiok hk inaiyv Pi >aaw ova ny’Pa maopat? aao 

:on Pm >aaw 


x _ he _ 6.6310- 34 -310 8 

10.2 eV) E 10.2-1.6-10" 19 


1.218-10- 10 m = 1218 A 


.a 


he 

E 


34 = 1.028 lO' 10 m = 1028 A 


X{ 12.09 eV) E 12 .09 • 1.6 ; 10 19 

.ny’Pa v’ onav Pm ’aawa ni’apa torn Kin ny’Pa oiaopao 

„ 0 :ia nKai oiaopaon 

1028 A 1218 A 


nan i? vn 

. 



niraft vh 


1000 A 


1500 A 
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23 -i 22,21 lotoo imnn>9 


ncnn ynopPio y>p\ynP wv nniiN k»d i«>n d’aiin (l) .> 

1Q>on moN Pv; mpKo ,n- jva-un .oiond p mrwP >*tp *nt»n 

. 13.6 eV -P nw 

2 *■ K 2 m ■ 

E = -jp —— :K>n iwmib nntmn (2) 

inopbKn <pov oh .pnopbKn nom n>ibn irn nuniKo 7 !) 
kid t?n>n >:> d»Muo >9 n>A*iiKn b*tAn 200 >9 insn pKVdi 
E = 200-13.6 = 2720 eV :n>nn nuniKn .n\y> on> 


jrj*nm np>t>*a - m»na >p na - 22 ivwa 

Kin nni> bm nnonw b99v> K>n nndn n>by dy tnin n>byb nn>on .k 
nuiKn yivixo Kbo >KnpK pirn iob9io ddinopbK nm> 7010 

.n^mKn bK >bdonn nnon bbAi o>y\xdi 
>w9inn pnopbKn non o>tod nrmo K>n tnrn mn>b nn>on 
Kin ohik nmyo Kino nm .moton >ditm nn>yb npsod nnniK 

.nn^yn nnn bbAd nnuKb ynd Kbi ibo nnniKn r»K ntm 

nd>it?d n>AniKi pn o nnm n>AniK nion by:i Kin n>9ton oiok .1 
nunAKn non .ibo n’AniKn ak noid Kin >o9inn inopbKn bo 

. 4.9 eV bo K*n nvn mpdi 

. 4.9 eV bo nuniK inopbKn noid n>ot?bK Kb rmmnnn ( 1 ) .a 
:oy inopbKn *iko> n>AniK m>t>d bo d»nyo nnKb 
12 eV - 2-4.9 = 2.2 eV 

.n>o>bo moAinnb np>9t>d Kb it* nnniKi 


\ _ he _ 

A(4.9eV) - -g- - 


6.63 10 -34 * 3 * 10 8 
4.91.6*10" 19 


2.537 10 7 


= 2537 A (2) 


n’\yp b\y np*330 - m>m ’p**^ ii^nw - 23 *iat>o p-m>a 

v — u■ R :nih v n>vipn mvnani w mimnn nrpnan i>3 -wpn .n 

nto>dn "nidn b>bAn bo nod nviinn 700m >yAn Kin nt*n nopn 
.VAn b^n jvjvmn nn^ndni nmpn mnmdn nib^A yoiodn 

npbnn Kbb biAbAn nwntni n>npn nn>ndn 10 nopn nK non 
•>p 9 ik mo>d bv npbnn Kbb nynp im>nm vin b>bA by mb^noni 
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23 iiwfl 


oy rCro y>o Jimpa )>n prnon .Man ^ A jihn rmpi pto 

.!?>!7An <p>nV mwn pmoo N>n (npt>nn vn on) nsspm 



X = v • t :Nin nt mpxn o tpno ^urw mpn pmnn 

2 ■ 7T ■ R = v * T :*rnN 4 mnn !w pt inw poo 

V = 2 Z' R :»» 

T 


2 * TT 

W = —PpT~ 

v = W‘R 


ooon A rmpjn imuioo mn pm "jv/on 



.1 


n>Ai^n .fPAiiN Oip>\y mryn t?OAn nwno jin nsoj .a 

non’on ji>oi>pn n>nw!> mwi A rmpm n^vo^ nONODoon 

.B niipn noo^ nmpm 

m‘g'h = | , m’V 2 + |'Iw 2 

I = 2 * m • r 2 ; u - ^ :nn» 


■■i ls r” ''* Hr™•'*) (f) 2 = j m * 2 

* = Vf 7 ® 7 ^ = Vi- 10 '°-1 =1 ' 154 S 
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25 -i 24,23 nat?o niinivQ 


.nsiKJi rm\y nyum w nun 
:on ooiron 


vo 


0 ; v, = 1.154 — ; X 
sec 


sin(30°) 


0.1 

0.5 


0.2 m 


v _ v 0 + v t _ 
X-2— t 


lnrvntoY; *p i 


. >. 2 'X _ 20.2 _„ 

~ v 0 + v, “ 0 + 1.154 0-35 sec 

= m • r 2 *un> kid 5?i!m 5\y i-onnn omio 

.ini’ mop rvrvn 


.*r 


n»M»p *))> bv np* 33 » - m»na »pna - 24 *1200 )m>2 


oy ^Qip i»in5>n n mnwn n 3 npt»*rn ‘xv nwmn nn>non 
nMivo h 1 ? ypvn >yA>nn >r»>mn yinnw *p nponn !?w nn>n»n 

.ns>apn yAno 



nnmon nn>nv n>p>wo nwno i»Piy7 
.™>9pn yAna nponn n>p>\yon 
rrnpA >d5d Kin n>p>v;on nn>non pra 
gkw -p .tanon i» nm> pinn JiKsoin 
VA Kin) B -a nn3i A naip^a >pp Kin 
pnnon (nponno pnovy nmO ipa 
. oa pnnono am ob 


.k 


.a 


Iivdo .Vta in>t?n tanoo ipnno >a yn )>ai5n a\y 7onnn cooio a 
n>n>mn nn>non ppn novi >aaaj >n>mn *nnni own 01010 i>kw 

.ronyon aw 


pin ><P pai ,tanoa anpno Kinw aaa pp paian aw ionnn oyaio .7 
.n>n>mn Jin>non aaAii >nnitn yjnn mo>w 


1’2ib*n o*ir - two »p*ia iibNV - 25 nao» pn>a 

P = V I .wnn mioa >yAnn onm naaao Kin >yA>n paon .k 

moiK DKt pai>n pat>nn nwKa a>at?a nuniK paoo nnon mpo 
.ti”a>aw on nwKa ik o»avn o>a-tAn ow nwKa 
OA , BC :o>yopn wnnnn irn 
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26 “1 25 19t?to H«nn>D 


Xl = 


Vmax , 1 

Imax 0.16 


6.25 n 


.H 


T = 0.004 sec :nid -mnton yow omn uni* <pAno 


X L = u-L 



L 6.25-0.004 s4 . 10 -a H 

2 -7T 2 * 7T 


.mnwo n>n <pm upon nnto na ianto nnton <pA«> .a 

yaion vnam ,n!m n!7ipwn rmynv prao yop n>n 'iwtn dim 

.im> *ptoi j -d pp rpn oimi nnon i>n 


1 > 9 ib*n o*it - m>na *pna pbNV - 26 *i«ro» fl*ui »9 

>a t>QK K>n P>Pt?n P\y n>mn nans a'rv *mno P\y pt- ‘rwna (l) .k 
l\ynni P>PoP n>A*iiK patio nnnn upo nnnon pro n>sno 

.aipop mnwn nK anno P’Pon n>iv>n n’snnn 

.oaK N’n aP\u anno pt *j\yoi Pnpn Pw n>AaiNn nans da (2) 

PAyon naay nK nwm taam Pv n>Aa3Kn nans nK kisoP na (3) 

:PAyoa oatn nK nnatyai 

X L = w-L = 2-iff'L = 2 it-5000-10- 3 = 31.41 fl 
Xc = urC = 2-Tt f-C = 2 Tr 5000-0.5-10 6 = 63-66 ° 


Z = VR 2 + (X L - X c ) 2 = /20 2 + (31.41 - 63.66) 2 ' = 37 9 n 


Imax = ^ = 3^9 = 0.316 A 

Ieff = t? 5 = = 0-223 A 


:k>d *fAin Pw n>AajKn nans 
E = P-T = £ = i-Ieff-R = 5^g 0.223 2 -20 = 210~ 4 J 



cos(0) = 


R 

Z 


20 

37.9 


0.528 
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27 -1 26 *1900 nunn>9 


:Kin *tnH nnnon ysioon poonn 

p = V ma ^I ma x . cos(0) = 12 O- 316 .o, S 2 8 = i W 


U 0 


1_ 

/L-c 


C = 


1 

w 2 L 


1 

4 • tt 2 * f 2 - L 


:K>n n*nnnn nnnnn 


:Kin minn Pv ns»P vmn Pipun PDpn 

< V.;l=ir» sllr ‘ ti| ' F 


.A 


Pnpn .P>dpdn Pip nii>n n> Py nvvi unn Pn>pn n k PmnP ins 

:Kin \ymn 

Ci + C 2 = Ct ==> C 2 - Ct - Ci = 1 - 0.5 -0.5 fjF 


o*nm o’btun min - m>na >p-ia ybuv - 27 iao» pfl>9 

.nmyo Ptun Pp\yaP ^un Ppwn mw n9>sn pm >9 Py .k 
jik nniwan Pw >PPDn naino jvn 9 i t ifvpw d>dn h 93 hk nv>nP nD 
nm\ydn Pw 25 cm 3 -1 miwan 71 m o>nsiow d>dn Pw 25 cm 3 
. 50 cm 3 Kin irmiv d>on n 9 }\y 7 D d>dP o>Kmm 

W = p- v = 1*50 = 50 gr :Kin irmw d>an Pp\yn 

1 op nw o>on >39 Pyd Ksom pPnm> id d>on n*n> ypvt) nm\yon .n 

.nim 

:nPv> Pd iow .d>dPvy nn -pPnn K>n nD>t?n 
KiPDn n>iKn py> nsdn iop ,B niDnn Py nPip^o d>dv dvkd .1 
roopn >d ,Pd>od n>iKn ^nP Pi a Ppvd >ivvP yunP na . G Pd>qd 
. nynp nmon9dDD i>PrutfWD ,^nP nP^AnP nmu 
,A mwon 11m ^nPn nPnAnP ranu Ptun Py ^nPn nPiAd .2 
.>Dwnn ^nPn jik dA pKP 7m rrmntti d>ikd ^nP >d 
lian 7>Pnn) mwon 7irQ ram roopnP rmn >jnPn nPiAn .3 

(G Pd>dd n>n\y 7>PnnP 
PPnn Pk rrmnan nmnno am d>t?iDi n 9 in niopn iinpyi A 

.ni9im\y 

.]op >iP>yn hD pPi njop mwon n> Py iniyy d>»n niDD .5 
PpvdP diiy niiv d^fim o>nn ppvov *ry ny nypw mw&n .6 

.nttwn nPw mvwan 
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1991 


>n noa apn mayai 28 *i9oa jviim 


o’U3i min - m’na *p*ia pbNV - 28 *iaoo ^niva 

na *pn .snap 'pin <iun oasna B rmpi^ A mipin p (1) .N 

nai im oia>nn 

mo’nn na Tm .snip nsssa <p>n Doina c rmpi!? B rmpin p (2) 

."pan ini 

*7111 pin n 9 s y ri (no*»ou»N ir\y nnsna) D rmpsP C n*npsa (3) 

.nsnap n*no*i90oi 'pin mopn 

:n’d nnipin >iw pa omn nntnssy *p snap 'pin Nin ’is>wn (l) .a 

^ => T b = Ta-^ = 2004 = 400°K = 127° C 
I A 1b V A 1 

:n»p nnipsn >rw va cmn nntnsv *ja snap n9sa Kin >u>wi (2) 

^ => Tc = Tb -!* 5 = 400-t = 1200°K = 927° C 
1 b 1 c Ad 1 

*p nyup nnimattw Kin n»vn ,ranott’M wei pion (3) 

. 927°c in him rmonaaorntJ 


PV 


= n-RT = jR'T 


m-R-T _ 1.93-8.31-200 
P • V 1 10 s 1 


:A ywxx on>n ittowoa v&aw 


0.032 


kg 

mole 


32 


gr 

mole 


x 


n» 3 i! 7 »o by >\?w» nw - ’N ’io*j - *ipn imj>» 

:Kin t»yon oitnw .a 


JTJfyo 


—Oil 


Y 

®-mi— 


ranum uj itnrBnN nnn npn 
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1991 


’K >it»i - npn iroyo 


tg(a) 


:Nin wd’k pno tapnan «p*n .7 

nmu traisrt rnsras 

o 


o 


o 


dditm omsrb iTEras 


o 


# 


I 



.w* t?n* Kin I trim pib tg(a) pa t?n>n 

.d»oiio row >i\y o>byi9 psan ono by 
mmv B 0 >pKn nm bw >oii)on n7\yn 
n>jib>on bv >oiinn n*rv;ni ,p9Sb **m 
pirn >ibn ,anvo ik nnm im b 
. ji>iib>tn ontn 
mwi Kin on&n nK^m; >oiAon n*rwn 
.bipiyn >oiAon 

:o>Kin iiniK oitrron p 

J ontn job tg(a) in *iw> t?n> y»y> *p 


by Kisob p>i >pnn nnD bv >D^Aon mwn bv >p9iKn nmn jik 
a = :K1n pm& ,<pin bw yi9>wn mno n> 


B 0 = 


flo*N 
a L 


:B 0 JlK onbna IKDtol 


.8 

.9 


fliansv bDDiy o>kvi uniK I dim inb tg(«) in uNsm; niypn p .10 

.<pm yi9>v; nm> bm *ini> nbm j- o>9i9>bn 

n>nn ni9>g^n oy pbi o>9i9>bn ni9>9i*b nw> t?nn ksqi <pAn yi9>w 
.3 n bm yi9>vn n>n> nDioin G>9i9>bn ni hwiq 3 >9 nbm 

bnp» ii>ki 7>hK u>k n>Jib>on bv >tmon niwn n>nb>on nspD .11 
nnbsi ©W9 mn>ib jiiji> 3 Kb nbnpjidn nasiumi id ,n>nb>t>n nnb 

.pson dsid m n*npn ikg 
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1991 


- npn imy& 


wry *rpi» pmi mno - wj - ipn jmyo 


.4*f Kin iyi9>w nK3>t> <p> Kin tnpnan <p>n .5 

A(d 2 - x 2 ) 

a = Ad —- :nvnpj mm ksoj }na>\yn im 

f = | :ipion *piK jik ksoj yi9>wn mmi 


a 


Am 

Av 


. Y Kin wow nKA>> «pi Kin !7npnDn <p*n .6 
:nnipA >nv> mm ksoa yia>\yn jik 



i^rpion jik ksoi viQ>vn mmi 


npman m> nnu d -i x irrnD o nni> jipmo mmon nK^inn .7 

. Hi mom ytu mntto *ijiv 


nurrn v pm&n jik -mo^i nron p u pmm ^u 1 ? in>i 

.nvnyn p *jon msmn 
.u >u>v> na *rin jiiiHQ *?v nwo mwyli 

.i Pv> nmpititt - !?w <p> oono^7 

rntrryn nm?ii nvpn o>>pjidy> jivao 


1 = 1 + 1 1 _ 1 1 

f U V V f u 


X -n oy ^imnn mipAi -l yumo 
l 


Kin option <pmw nn 
i niiv Y -n ovi 


V 



f 
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1992 


np’no - flvunn ra>m pbN\y 


1992 gyrm 5 -i 4-b ann nyna 

n^JDn - 'n irtn 

.1-5 nr?Ntun turnra m'tv ‘ph itud 1 ? jOd 

o’yop ny3v n o>3diod .n»m K^oin mam jpbyo nyiin iwic ‘jmbvy *pin .1 
•wna nbyo nba pinm ,ypipn p munui jin rfrnno n>byon. G -ry a ~n 



,yup njinmo bni oni ,jitvp in nbiy jvbyon on o>yopn p ihn baa yap .n 

(jvmpi 7 ) .pp in bn 

( 3 iinp 3 8 ) nvbyon ny>in vba >bD’ppon nann ino .3 
(jjmpjinnyun ion jpbyon jinsdi ypipn byo nan nt>N3 .i 
omwon .mbyon Jim byv (n>oaoN >:ino) ^np wnd by mio obn p\y .t 
XPWK on n by 55 rapon y>aio nyunn bw a yopa .o>jo*uibpa o>b>oo 
(iinipj 10 .nyujin by o^vwn o^yopno inn baa nn by y>sv 1300 hpn n*o 

.•p^n Nbb >poiN w>m pin bn ynb biiom ,i>iin Jina by yin >ba N>n ram - 2 

nnonn . 3 — bv nyi3p mvmn *>v> ipa nyi ramn .iyi nsdi in nom by 
s 

.nn>y i>iwn 

Jimi ,(rami> n>mp 1 j jm>nm nbyn nba oin pi>aa ini pin nomno .n 

.namn by 

inm na nnpm pab nnn pm hidd nnpin ya ramn by pmon inc 

(nmpi 8^3 
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1992 


npmn - nriAin ro>ra ytonv 


nbm ijiamb onra n mvm j opow onmoi nomn p htsh 'pip *>^n .3 

. . , m 

byn Jiomn >3a n:ro .nornn bv mpnn nnyiiJi pop n*>j n3ii>:> , 4 y 

. 1.25 m ypipn 

nsv n^np3t> *nn nonm jin nym my nmo nmpin p >poinh prison jin 3wn 

(jump) u) .ypnpn by nnj 
. 45 kg - -jym nom, 80 kg n>h jumn mo .* 
hjiio pab ,n)J 0 fi ^3p wnv YiNb ,namn bv nyunn iii>3 ya n>mn njQ (*> 

(nvnp3 7) impon 

Crnnpj 7) innao \ap nymv mNb nanm bw jrrvnon bro hd ( 2 ) 

robiyon jin pdPtj yaan ,nvo 2 jonnnn nyun bv annon pi nibn jin mpnb >t> 
ba jioniy pm >b>bi o>»o nip bon pub ,bo i>by nbun pb pop wip :Jiwan 
*uy pyw jvma .miyi bpvon->n>v jrnpi byn bon jin D>m pm 300 x>n ono thn 
o>b>ba 330D may T ntncn pt jin dtoi ,online naoyb vmn pm jin *mn Nin 

:l>Jin>TO JWCOH ibnb .bon H3J1VD 


6 

5 

4 

3 

2 

1 

□>b>bin noon 

1.38 

1.26 

1.13 

1.01 

0.84 

0.63 

J1V3V3 T 


jivno mon nay pyo ib v>o >3-by-TN ,online nioy rabnn ri» ynn “non .n 

(nvnpisj) .n»3v 

(romp) 8) .o>b>bm noon bv mspJioa T 2 bo pay ^ 

i*pe mpoon no - p on ?on>sn n>oNn pi nmy noonow ipn dnd j 
oy ipn bv puimn niTtpia hon ba oxsno >bp>o>3 b*m m>N - Nb dn 

(jvmp) 10 ) ion>an 
ttrmp) 10) ivopn bv yiapn mo .1 
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.yiNfrT73 3>30 71 D 3 >bayo biboob nm >bayo biboon ti> >»ub *n 

jPd nK3ijn okh 

Oinipa 7) . pP3 mnwwn Kb ik nb-n ,mop pnbn bo n>oa>pn manaKn (i) 

(jinipj 7 ) .pm mjujwn Kb ik nb*n ,naop pubn bo Jibbnn n>a*uKn (2) 

note .yop wkd jnyaoK:i pub *pju K*mn *yo bo ibpop iw D>mo n 
:D'>«kdh onto no . ion o»3iKon o>k*ip ,ypnpn by nspi v>iibn 
{Jimpa 6) /non ? 40 ^ N>n y>ubn miio noio ,v>ubn mb>o n:> pn (i) 

. ‘non imb>on >yip oso mNb r pKn“7i7b mo bibooi ya pubn no*o ( 2 ) 

cnvnpa 4) 

.n>* ano yiKn-iTO aauion no pn wina mwcn ip byp mnoo v>nb a 
ivoan rmpa byn y>iibn w pi nop ba .myo 12 Kin piibn bo *mnon pi 

(ronpa 7$) .non typnpn byo nmion 
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1992 


'pnvn - nrunn m>rQ ybwv 


■Jnum - i irtn 

.6 - io nTntwn urann m^v *?u rrairt p*?!) 

. o n*npn N*m +q >jvnpj iyojo 
o>pn*\Da nuu&j B > A nvnp) 
. O n*np>nJo ,noNnn3, r B i r A 
no>t>p3 >jvnp)n poan jin o^po 
o m»v ,nnyo >nba no^io jmra 

.D>V7ra "ttOJlDD , Rj 1 Rj H WTH 

*nmv> onh ,JVTmn no>bpn nscnno momD .n 
mw Hx d * p oki ,yno -non - k5 ok i a rmpa >!?oonn nwn (l) 

(Jimp) *).( r 2 \ Rj, r A f q roy^DKi nood) a -3 Povnn nwa 
m>v> no»a K3Q - p OKI ( yvro 73on - n* on ?A rnipa >N>^oian ( 2 ) 

(mT»p) 6) X R 2 1 R t , r A , q JlWfDN3 NO)3JQ) A '3 >N>330133 
Rp r B , q msujoio ,ow> on ,o*nj*v N03) b nnp)n >3p n q>yo !?y my .3 

(Jimp) 12) .( r 2 > 

jwo3iy >y *mn y>ao> dnti .nnmn nsPpn jin (hoik* onara) opnNjo 3 

(nvnp) 9^) ™ 1 a nnpn m\yn 

TODITOptKO 30DO!m , TO , 2ft Jl>D>)£tfl WttTUnW nJtt) 7ipja TD^n *0 UtWp 
.cnoonop^N3 D7t nyn n!£ mmo imfc ijpj tojdpdp^n jny*DN3) 

sjroan roinyan «nbp rat y*>3 tb> nn 
. 24V nian Toonopiwn .rouan mp» >p*m !w TDJonopbNn jin *o>n .1 

. 22V roon Tomnopiwn .nnon upo >p*m iw -nan jin 05 wn .2 

mn Ton) noDvfcim jin impD3 wm ,hJuon nipoo no&noptan jin pjm .3 

. 2K6V nNin mo^m xrwnti ynv 

(jimp) 3) .3“i onpon jwPvd mPownn o^iynn jin otno d) .n 
(J imp) 3 ) imwN*mo mop n»jm rmron jinsiji yno (i) 
(jimp) 4) tn»jwu) mop mrtvn httoh jinsw yno (3) 


A 
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1992 


boon - fimin w>fa iibao 


(mnpj 6) .Ton mmm tin nan .a 
(nvnp) 7jj .locobim jinurm tin nsd j 
prob >ba) hin looobiu imoib inyo looobnn jin 7 >bnjo n>n 7>fibrjn dn .1 
. *ppn ? 2 1 . 6 V ”D nbm xmnb nbia> nn>n n"PTon nrcnn dnh ,rnon tin 


(nvnpj 5) 

(nvnpa 5j . non ?(toh tin prub >ba) 23V niNinb arm lonobn bia> onh .n 

,n o>ouia iNinon >bnonn b>yon tin i>obn rua ,*tx) pi bap bo npno npnb >ia & 

n>n nb^ra .nmtnb jijjw jpdooh uiiTonm iov >bo 0 ™ano rmo iipc bbian 

iw -pobrin nna ( t = 0 yaia ,po "inNbi ,bapn bo nNban uu>yo ly too s poaon 

,npnan nva r nn>it wmm no f aoznaoN>b>Dn iiNnp jin hnio a o>oui .poaon 

.yam bo mapnaa 


IOV 




=0b man rrtn) o>Nan O’bian tin aonb >ia a o>oijq ocnon .n 
(nvnpj 6) . t * 0 ym pyo bapn rpn uo 'nbnnnn poan (l) 

(nvnpj *) . C bapn bn>p (2) 
(nvnpj 6) . r i*on xniaapn (3) 

tin in bapn bo thn mb by poon m»a tin nNuajo (1) n q>yoa 7naion dnh .a 
(nvnpj 7) , iaon nmimb no by onyoon bo onabmon onoiy oiao 
n>n i>obnn onh , R ~u nbm nvnonn bya to 711 jvoyj nn>n npnan ib>N a 
oipyn jin 7iranob pnyn - p dn ,yvm aaon - Nb on ihjio oipy bapo 
oy bapnn n>no ,oipyn bo aupo 01010 o>va naiyn nma 701m pupon 

(nmpj 8 ^) . r -n nbm nmjnn bya to 
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1992 


Pmm - jiruan wwi ytonv 


t topn mnft pa pyo top N*m pip* imoi b ljmw t vm n?xc muo $ 
o>p>pi>n nm>N. e uuuwp 7>nN Peon nw mo ^tn mvy>ob craoin , N i M 

btaai mnftn ya mo o>p>pbnn .big nm& a*>ja Papn mm* pa *n r»or» 

K nTipn vro ooow po tin*!, L vnw o van -pi o>my op*n .*w> 

. m worn q Kin p>p*n *a *o woo .fo>oan nxi) 
.nrotn* owj o>p>p*nn to o>*yian rratwron mma 

X X X X X X X 
XXX.''. XX 


L_Q_IK 


x x 

X 

X 

X X 

X X 

X 

X 

X X 

X x N 

X 

X 

M x 

nmbK 



o'p'pto 




(jvmpi 5) .pm i>*>*o w >avn Kin o>p>p*nn poo okh .k 
( mnpj 5) .pm iPoonn nwn pva no ^ 
(JlVIlpJ 13^) . E \ B , m . q JWXDNa OK phTOn JIN NOD J 

yopn* onm nm*a) o vv>* w nanp nnpn vrn o>p>p*nno o>xn .1 

rnvnp jin ,*od* ,n*i) B \ E mwn rnoxiy j»n pm tn jiuo* pw. (ok jin 
( nvnp; 10 ) /Don ?p oo* moy* no .(o>p>p*nn 

o>*>npo a>a>*io mow >w .10 
, d anon pnaono ,d»poini 
, B T>nN >0350 rma o>nxoj 
>*p~*y mnm mow* piNon 
.«<pn *pjp* im>ai mown >jo 
£ rmo mpo* onaino mo ion 
.(o>*nj* hni) kl >o>*v *p*io ow ,an* iJiNoai mown >io ur*y # owjb 
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1992 


m>ra >pnsn boon - nruan m>ra yibNo 


pi r mn>3? moian jwibv boi oatrraa bo ,nnan aipa bo m>bavnn m>Yiimnn 
no o>b>ysa kl oinn by .o>bopan mo inn pab kl oion pi 7 o>nn n>at 

.nnuna ipnnnb >aa, F >pow 
>3im rnyaaNa meaiy tin Noai , kl oiaa i oatn pio tin *aa (i) n 

(nmpi*) .nbwn 

>3im myaoNa lbru tin Noat t f >xupn» non bo uivd jin Nan ( 2 ) 

(mnpo 8) .nbNon 

.F ao>nn non nbiya tin o>p>odd .a 
(mnp) i) .aaon naipaa aNo» in m>a> e nbNao yu> KL oian onh (i) 

(nvnpj 8) /non mmon Nb w ]opn ,bain I oatn naaiy oNn ( 2 ) 

T* Dam naaiy onn . v nyop jimun ro>a> KL man m o>y>oa rniy .i 
if non >p-by nnuaa pmm aoNa oaa naaw ua mop in nbm n>nn oian 

(m Tip: ?$) .aaon 


imu 7 i71D - jrtTT 

pi9 ban jittn nbNui o>no o>pna oon rrftNoi >no bu rrotf? p 1 ?]) 

^iiNn mm - \vtnn p*\s 

aa pao pa naaiy , x = 7000 A ibo bin pwo pyaa-an aw bo nb>3pa naibN .11 
mon mao aoan by .mmbna 2 m pnaon Naam aoaa nyioi ,naioN mmba 
awn naaiyi ,{o>oan r\m) 1.4 cm anna >on na naaan cna>opano ,no>py 

.nrmnb juna o»aaan 
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1992 


m>ra >p79 - muan jpkv 


o ,77300 .woo 2 mm pnioa t b b’ 3 pm ii«/N 7 b nm f *jo p 7 P o»njna .3 
•ow) o> 7 >na d>po o>*uu cnipn >on 7 H did*ppd3 
(ovnp) 25 ) ?n>N 3 o> 7>03 o>os w y 3 pnTon mo 
no>y; ,o>ide pn7o> y>io 700 n 7PN3 .o>nib> 7000 on ni77»73 o>37po 3 
(rrmp: 5 ) ,01070 >iv >3 ,yno *non .3 nlnponp oi 33 Nonn noon 

7hn yiP oPi3>p ,jnTO >ipy pis .12 
.(H 0>P70 0N7) won 7103 

, A on> uin oina mu uvion 71033 

ooTipi 7ipo v5w on»nnb pviiy 
i»y N30? Pnbn Pin . 15 cm nio nbo tpion pnno , B ootd nviy >o 3 >nn 71033 

.rwnyo 'iv >oaiNn 7>3n 

0107 > 3 py >73 , b nviyn p 3 > A on!>n pin p 3 pn 7 o «7 m>nb 7*73 no n 
1 b mmyno 60 cm pn 703 N3om 700 !?y ontm pin >0 mm mra 

(OITipj U) 





pnTono p own on conno 
nut mnjfc onbn om j>3 
.n *pyo3 rw3oo pnTon 
mpp omv>o rwTa o>3>so 
no7vn *w >poiMn 7>3n by 
.(3 D’P70 0N7) 7>30 Qy 45° 03 00101 (C 071p1) 0100 30 cm pH703 

, ^ 3>3ob o>o ,oipon on 13 ptn ( 073nob 3 ootno on poyo (i) 

poo bp odi^no mtnno 0N3io3 0731 m , 07 n 0107 i>by > 3 pi? >73 

(OITIpl 12) .ONTOn >7>->y 

(oiTipi 12 ) tnNToo p mo tpoo pnTo mo ( 2 ) 



OTIpJ 3>3P 5° -3 03310P0 0N7D0 
,0 opto 0N7) 7>30 oy rbv 7io>nn 
7>30 oy 073V N>n >3100 033030 73 


. 50° 03 own >O31N0 
7Pon *y on>o om oun mo dm? 0002 


(OITIp) 10) . PP7P I (2) 3 7>y03 0N300 pn703 33100 


31 


.1 
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1992 


m>ni - imaon tn>ra yfrxv 


jvrmg np>s>a - p'ra 

.ronon JinopProoio moidv oy wnav ,o»w>) irounji void D>unjin 



,o»«run nnKinon jniernm jw PipP pi>) m3roK3v-,’PDvn Piyo od*»o .n 

(srmpi 10) 

:iipy:i mnpp d>nhd o>mpyn V3» non ^ 
(THTip) 5) .pD) !>Pn>0pD Pi pIN (1) 
(nmpi 5) .pp3 trppD’opo jnvm . (2) 

(jvmpi 10 ) .mo *non .pontid u>k onn , v = 0 ntuo .i 

nPnn oy ona n»Py i>n ,rmon Pp o>ipd *pyp f o>cnpynD thk Po3 .*? 

{xivnpj 10) .yvno *Dpn .rouin 

novo nPys irunw oy in , B o'lpyi nnraro vjwa)w now Py onnn .n 
mD*3n tPhdd nopPmmo on mn> nP PPdv p*» onn .xin v>Pid 
( nnip) 10) /non icipy win Papn> onh - hP on rpP* >Nir>n no * p ok 


. x >np nva>P rnoiav itootid n D’^nra .14 
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1992 


m>nn >pns - nr^an imra pPNw 



now , 

‘ nnna ,nr\s\iW 2 onnopiw d>:pnd 

ji>wv | 

v<nn a owira mpyn . 40,000 V iw 
,jiui?o:n n:npn n>on>n noawn tin 
. ion piN >t> n> 3 p:iaa 
tin iprfr 771 * vito (i) .n 
(Jimp: 5) miND THOUVn 

(Jimp: 5 ) m:npn jioto maiowa pi>n hpnd ( 2 ) 

(nmp: 5) ipmnpnuN) n-won jin mpi> -pu w> vito (3) 
(nmp) 8) . "non ni msuva n:np nminn* o-mn no (i) .3 

(innp: 7) ii» >miN pv ^na nobo: n:npn vrro (2) 

(Jimp: 8) rmoiawno noi>o:n mnpa min nap in -pin °”P vvra (l) .3 

(jimp: 7) .iapnon w: napn inn tun tin awn (2) 
,iapno n>nw oipyn >o anipo mum in «pnm r a o>*nn nn 7 Jnanoi> pnyn .7 
.ottipjm w i>a o^nann yabm p , 30,000 v mn maiova nnon &>m 

(Jimp: 5) 


rv^p «jn nposn - pna 

irwn wap ,nn>» inonw pi v>in -jvd , r novni m nnoov ,nbw npt»i n>3o 
pimwa) nrrao oaon npt»nn jin o>*nnwo onoo yro .{o>vm nna) mpjib iwp 

^ nana pvno npo>-m a>ao jir> i: >nw uinn 


Q* 


(Jimp: 20} inponn i>w noon tano naiNJi >no ,n 
( nmp: 10 } toina nin>non >no .a 
mayw h >a»<n prnon 1 w n>*p:iaa f v cm ,noon taio nmno tin Nta i 

(nmp: 10} .nponn 

aiayi? >tj npo’P unrm pm mo .H Nin npp>*m nnayw >aaon >awn pnnon .7 
(nmp: 10) (.H i r , m miya 7 Jiaiwn tin km) im pnno 


.15 
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1992 


m>ro - nmnn rmni )ibNY/ 


, d inv nbvn npunb A rmp)3 np>va, r nwm m nnpov, G mop npon 15 
1 row ,*p!>w monaa jmcim jnponn >jw ,(o>«rm roo) R nwm M nnoao 

. A nrjpxi npbnn )>n - imaio 


nwro nswjn ,pywi jidid3 g mopn nponn jin aaiDan >baon yia? d>^vdd 

.twjv t byio yiaon . « nyi3p 
*o>N3no>bnn jin m, m , r, R , 1 , « jny*CK 3 non 
(jimp) 13) . d nponn bo a> jvnnn nmno .n 
(J imp) 13) . d nponn op>n by rwcrcon amp) bi v r>mp 3 

(Jimp) 13) ,n npon bo mab jvptv, d npp>m by byion 3u>o ojdid .> 

(amp) id .g npo>*m by yuan b>yaoo 3i3>o ojdijd .1 

1>aib»n oi? - »y>:n p-ia 

.0”3>op®N o’O'iya own) &»mtm omnan : tnyn 

"npon >p*m by njian . 50 Hz wviw paibn nna *npab *woa D>*ainn bipi b>bo .17 
hnto o-ir-ia . 10 v ton b»bon by nnnn 011,10 v mn bapn by nnnn , 10 v ion 

. 0.2 A Nli) b)VD3 03171 >3 

(amp) 10 ) .bapn bmp jin non .h 

{ ro< aon 3 

(amp) 8) >bon awion (l) 

(amp) 7) >bon avmnn (2) 

(jimp) 15) .upon naab o*nn yoion oion jin N*n j 

.) 1 3 omyob pnuwj) jin nany3 wm ,biyan bo amopi naniNn ooio .1 

(jimp) 10 ) 

.m3 pajionb *jb unm , 01030 a in i bi 3 b nmoan jin Nunb )a>) ifrwi 
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1992 


m>ra >pn9 - nmn m>m ytonv 


gjygytigng - wv pna 

nvotnooK 1 >u ^ntn no>> 4b«ir«u >paPK~ti >!?n>*pk ta iw wo>ton JttPD^ * 21 
i 3 *ry l p -non *sb ,o>K3n o>3>bnnn jw ta3 o>y»o . 300 k >o nwionoaa 
. pj > y>in wrfct , *tp>* l > y>ao anoao *iy nnxm’*m no>ni tan w onann .1 

. p 2 wan ^ni>m 300 k ^ ny>a» a>o mtonooono Ty ,ya3p non ,tan jin ompo .2 

.>n!anr>nn anoa* y\\rin sranmmc naooojan ooonnia \& ouim .3 
(jaanpa 10 ) . p 2 rwa pj hk ion .k 

(JllTlpJ 15) . p,V PD-UK>T3 3'1 0>D>!Win ftK VO) .3 

nysa3o w) tan >y nyjuv itonn nrayn jin aa»o p,v nnwDnti (i) .a 

(nrnpa 10) itfnDn pbniu (tan >p-!>y 

nKsaxo (tan >7>-t>y nyanio w) tan >y nyanav nftun nnoyn aw >od ( 2 ) 

<j>rnpa 15 ) ,V>on Tinian yaapin 


(jniapa 5) .(nanp Ytpo*) ^k>*pn -npp iw tninyo iw nson .k .22 

^on vd no>pan oann rooD )>a on>n) ripen->v ^n!riyon o*rpD" >atm nna j 

(nvnpi 15) ,pna unypvnno rrrayn npn 

-18°C HDtD: H WtOOU ^ T)pDD HKOpn KP (1) * 

Kn >3ion n^avon oipo mo . 30°c 5w nnua 

(irmpa io) ?nKspnn 

n>an:Nn >ne , (l) 3 racmo ntnyon mpo oy bans Ttp&nv nnan3 (2) 

(javnpa 10 ) i 0 °c a omen o>d on 500 N>opn!? >id rorrm jpawnn 

(D-iait»p> byaai»p 340 Nan d>o iw nNopnn oano nan) 
w nnana nnopnn yas>3i> xmoama nvmn ratoonn n>a*iaNn naoD okh (3) 

(naTapa 10 ) . non ?( 2 ) 3 aasvnno ate nsana 
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1992 


trv nn >pna - imAin m>nn 


finnan twwn mm - p^a 

np 3 *iwwi mt?n>n mm notnao yy^yv ,jn>*p>o>an ninmn >m> in no .n .23 

(flvnpi 25 ; .nt?H mnan wm 

mxflDb pn>3 v = 0.9 c im>no3 nyin, a mayoa nnuoa n*di k° p>p!?n .3 
non nw o>p*pto w!? k° p>pi>nn piano onoo yjia . b mnn 
ono v' * 0.85 c rovnoi y) n^K o>p>p^n wo ton , rr“ n + 

. A n*nyoi7 

on>i n' 1 tt* o>p>pbn!? jwnb ntaro ,j»nytoni n>3non ,m>n>non in no 

(nmp3 25) . ffown ok poj fB n*nyo> 


. 0.5 c xnvnoa *on 03 yon (inoptw >oin) inomo jiN*)p> 0.5 c mvnoa yj paopta ,24 

."o^onno* pnoniom pnoptan 
.o>p>p^nn xnol?y>nD n*onro o^ioia w mnab y>ain^ o>a»n yno naon ,n 
(J inipi 25) .m p^nna o>o»pnon *no>vn pin 5d jin i»a 
pw mm ^ 'w n»iUNn >no ,m p^nro d>iioio w pn mw nnma .3 

Cronpi 25) >an 


>Nia*i ^iniN - »nw jna 

nopn bv pui> mvo (l o>w*m ruoj 1 MHz wnmn 1 uioaiyp >>ip"i>y ow 
inm ,niKn lrwi vino mwnp>o 60 nuya o^pj pwnn *mn 2 twma awnon 
___-Awn im>s> yano mwnp>o so nny:> o>pa wn 



(jn*np> is) . (y) nonon id npnno jwi (x) pun >aty jw awn 

(ninpj io) .pwNnn *mn >w momy tin avn 

(nmp: 10) .tnn rmon jin 13 obwm ,73VDho> 1 onynji jin pnyn 

. 33 pm potp io>o tny * 00 * v> p^n oipoa on ,tnn juion tutwji lao 
(Jimp: 15) 


.N 

3 

.1 


.25 
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nwa >p*id - nvum luma 


Van nbbiDn imtam , "tc a pioon 3piy *)i>b on>7nD o>ito *u>k np>*m .26 
Timnn 3pivn p 50% ,nvmnn vano nw ni3y30 ,Vtt> linroo .a o n>n mmnn 

.p-ran 33>N3 onsnc 

(nvnp) io) .nrmnn y>no nvo muo pron wio apiyn mb>yo rw 3vn .* 
jp*no tod n* son .myo 8 win *)U3 3pivn bo mbinui o»nn Twnn 700 .3 

(jimp) 15) .bipon o»nn 

(m*np310) .nrmnn yiro w 24 ravD apwi bo robw>n jw 3on 3 

,n:n nopr tvt *wn> 310 vrn o'*3n nripn >)it> w i>id ro>x «r 

tf ju>np w f iso kv bo nruo3 nbyoioo pon msw npsion x junp 

(nmp) 15) ,pD> ? 57 Co d nobain 

np>o»anvK?N - >ywi pia 

bo croon >noo o ron .ora V333 hmd b 33131 ,pb bin3 >033 nw*o A 3313 h .27 
.omno o>aii3 o>imi on njnp ju>n3D >31 ,onw o'33i3n >jo 
. pm run* nnua nwiaoo >b>a on o>33i3n pod hpn bo roo CD 

(nmp) io) 

hjvp nbm o> 33 i 3 n >ivo m>N bv (bbi 3 n ninpn poon) jimnsn ( 2 ) 

(Jimp) 10 ) .poi 

■pun ibo ronpn poon jvupo* oio>opD jin obis ora pjy .3 
nbo ronpn poon jvio'ds oio>0pD jin nobio ooon . = 7000A b> 

. x‘ = 5000A bi -pwa 

m*x ’ 

(nvnp) 8) .ooon 'io bo nwiaoon jin 3on U) 

(roup) 8) .ooon bv; (bbiDn runpn poon) im>ran jin non ( 2 ) 
jin 3 on .ooon nmran io 5 *o nbm ora piy bo um>na >3 yi*n ( 3 ) 

(nmp) 14) .oran piyn bo iwn 
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1992 


(Unseen) npn imym m>hD >p79 - nmn m>n:i iVmv 


n>nwna ihd&mot ,jvpji>ddji nnmy >nw i»d i*bnafi vudh" jp*3iN>n >no ,n 

(irmpj 13 ) >vnn ^cn 

(m*np) 12) paon ifrnn ^onn injo to , t pm m paynb ]ji>j iso .3 

rmpm tioipd jno>D 30 mop nya-iaon mi 3 >DDv ,cnp>w ,^yol 7 !mpo .1 

{jNTip) 13 ) .it myo TDun .tv!? owdjv , n p c n>unpn 

.oipm iw p c monpn ™a>DDn m 7nyn> mvaNon ,nntm rma .7 
(nimp) 12) f. h !nn ynp >yi jviddh n>vuN» 7 id>v !>y Oparin) 


ipn imya np>t»a 

jidjio os nnun 

:K3n TP*n r m ,7»iy 7rn*n!? 

io>3pi 7 id ovrrn^N OS 

pDPJS 
,oyp ppo 

|C"P 30 OHD 7HN >D D>!?17P W 

P*y yiyp 
.p 21 7>0 


.28 


- 400 - 



1992 


(Unseen) 2pn imya - iivuan ripra ybnv 


omip) io) ipiynn - iw*o pirn 


,N O>02Tl2 2N1J102 # 0>!?)2Pn ir\H H2p bN DWH ppO JIN ,p2 1 2*>) my2DN2 ,*TB2n .N 
intnon jiop^ 22yo oip* pporw p ,yi!?i0n !jn !?nt>n jin ,p 3 *T 2*>i jnyanNa ,TO*n .2 

.(N 0*0211 HN2) 


poi 2>*j 



(ivmpj 40) »KP3T1 V12P3 * p^H 

.2 0*02112 2N1J102 ,*217*0 2000 tfl>J D1*)*0l!>Nn D02 2p3 P* 



7 6 5 4 3 2 1 .apyiwo 

(oan tDio) 

2 0*0231 

; 6 -) o* 2 pjno 7HN P > 21 !? . 1 

Jl'IhC^in JIN 01021 (7 2000 2p3) 0071 1220 PN 2p3no A pfl2Dn JIN TOO M 

5 hojq nPoa, sl immop 2102 mnon 
>poiN n*n> 2000110 p ,oy 0 n ppoo uiin *poi, 2 p:n p 7 2 ooon m 2oyn .2 

212*0 2*2 00002 2opon 2*20 >poin piN2 iiuiinP Pi* owoiton 001 

.(1 2000 2 pfr 0 D >2 nt 220 2 NJ 1 Dn ,1 0*0231 flN 2 ) 
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1992 


(Unseen) 7pn mayo - nriAin 



d>dp 77un> k inp p ,ueg fw>m >pvd->iw iscd dwdPnh po jw wn .a 

TIN 7VTO1 ,“U3CD> 73WDH W'CD mTOTinVyD p13>D V* WCt’CH ,*ID9CH 

nmon TttcnnD nw p^i topnt' p nnnon rw pan . T jyitoth Time )c\ 
nN>se D’0>n jnrra ownb myi) r mni:> tP yaw jpaoa nimyn .T >v 
nvnD o^*i .D»a>an jirpua rtenpvy oP*nn tin own n mum /mnon pt 

.jn*r>n> ynn t no>Knc 

.T mrurovy nnava rtaua -mnnn nm m owi .7 



MIBB 

T 

t»Tn* 


k 

*nrm> 







1 






2 






3 






B 












6 
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1992 


(Unseen) npn miyo - unAin n 3 >ni pbKw 


i ro n*PTC3 pmn jw bninb juo-by t *mncn pt bu> m*PTDn jin wvi in -nt>n .2 

*T *mncn pt 



owmbNn t>a *pw - y , owmbNn oa inn - X .3 
:(nn>fv bbo; mTH&n jm:nn jw own, y i x ooiyn jw tito 

x = __ 

y =- 


(^*npj50) ivfrKvn imppp ,rmm - pbn 

. A bu> fvipnaa T ™nnn p* To •yn ,*p3abw >*>oo>b>En von by pmt> .4 
_.»bn>i>o >on T vtnon pt myv, a -pwn an i*wn r>vn 


(D t = 2n - 


*wpn nN vainb po nnwnn p 


rwainn nb>an jiiina * g n ohi 
(can tD*ua) oan bu/ npon mob wun vsd pnnon • * 

nvmnn *mno pt - T 

„ . [J 77 

2j k= >y —jY“ PT'^yp)fi wnmp ■ k 

(oon pi* y pan inn x) 


>noo>bion Tjn >arby puntn , t 2 * bun * 2 bv onmy jw nbnoi own au>n .5 

. % 2 To viproa T 2 * bv *pa ,piabu> 

^>a wn) . g jwamn ftb>mn fumst iw, <i) nnou nmma /r»n *nno .6 
innw bbn, g bv aunnon wy jw own o’mnnn ak :u n , g an nyip 



1992 


(Unseen) ipn mayo - nnnn m>na i^ky; 


, k tin nyap iso *nonj. k oon ynp tin , (i) nnou mysoNa/pan pine nsd .7 
ttrnw , k arnncn my jw mm oow»nn jin asn 


. ( 2 ) nnou mtVD k Pv my jin avn .8 


Papjiny , k !w my i>aP, (7 w ^lan Tine bapnrw , k Pvy my pa mwn .9 
.nwamn Pv ppm imaP ©no ^nyi yan. (8 pyo) (2) nnouo 


dnh f owmPNn vo mwp o>m ptod© mnru vo oy >i©>m jin nyso iP>n .10 

, pp) iww pn n©>jn rwann 
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1992 - sumo ttawm 

h = 5 m .X X - 15 m .2 .1 

N b = Nd - 50 kg ; Nc = 35 kg ; N E “ 40 kg ; Nq — 53.33 kg .t 

a = 36°52’ v = 3.75 — .X X = 2.5 m .3 .JlllpJ DJllM ,H 2 

sec 

K = 39.48 ~ .2 .pmn ntnxrP .k .3 
m 

f = 0.712 Hz .> r = tz - . K 2 f 2 — .K A 

K - 4 ^‘f 2 m 

niop n>!^on (2) n!m n>to>pn n>viJHii (1) ,k .5 

myvy 24 .> Fk = 0 (2) F K = 50 N (1) .2 

.imw> k!? tmnooiom Ptt\ynn trrwi .H .6 

.rom» >Knt309n Ht? >bownn mvr\ .2 

.vqh'? mw >t?a\ynn mvn .x 

.n p .2 R v = 99 n 1 R = 22Q .2 .7 

Qo = 0.1 C ; C = 0.01 F ; R = 5000 Q .K .8 

OK = 2 m ^ .X M -b N -O .2 .N .9 

q - B 2 

F = B ^' d nVO> .2 K -b L —& .N .10 

AX = 0.7 mm .2 w - 0.2 mm .K .11 

DE = 5.29 cm .X X = 30 cm .2 u = 20 cm .N .12 

C (2) B (1) .2 .13 

X = 0.31 A .X .14 
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1992 


imait? iinwft 


v t = 3.65-v^T .X T = 3.33 M .H a = 6.67 .N .15 

sec z 

X = 0.547 Vh .7 

Md = j-M R-r a .A ao = a r .7 Ud = a ^ r .K .16 

Mg = j'fM'R + m ■ r) ■ r • a .7 

L = 0.0796 H ; R = 43.3 fl .7 C = 6.37 10 5 F .H .17 

0 = -30° .A 

76ft 

V = 76 + 20-sin(a) Cm3 ^ Pl = 96 Cfn Hg * 19 


1000-A hi - M .A h 2 -h r Pa .a p = p + ™ g 

p mg A 

A 

.N 

.20 

W = -185.5 J .A Pi = 6.96 at ; P 2 = 4 at 


.21 

(1) 7) = ^ = 5.3 (2) W = 3.2 10 4 J 

.A 

.22 

Vjnax — 0.9915 C l Vmin ~ 0.213 "C 


.23 

X = 0.021 A 

.n 

.24 
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1992 


1 1200 11111*2 


npoao - 1 *iao» iniva 


.nmp rmNim mpyon nPiy iw*nn ppm .a 
.nynp rnmnon mpyon nPiy own ppra 
.(rnavn pny mimon) rump noinm nPiy mPyon w»Pwi ppro 
.( 02 K rnmnon) oipoa moiy mPynn *min ppro 
nPn rnmnon) nsiKn mw nynro min mPyon w*onn pPra 

.(oPnion naiiD 
.mmna mw nyum mm* n*Pyon wwn pPm 
nmp rnmnon) noiwi mw nyunn mm* mPyon *mwn pPm 

.(oPnion noiya 

,no 2 Ktio mi*non ionp w*P\un yopn <pt>3 Min *Po*o3on n:mn .3 

:o>mwn iwiPo Pw raun ok nsoi 

Xi = X A + X B + Xc = ^y-^-3 + 3-3 + = 15 m 

:mm> mPyon m»mn yopa .x 
0+2 2+0 

X 2 = X E + X F + X G = + 2-3 + ~-^*3 = 10 m 


h = Xi - X 2 = 15 - 10 = 5 m 

.yp*ipn t>yo 5 m nKSO} *p 

a = Vt ~ Vq :nnom mm wu'pvm it\H nsiKiin jik ksoi .-t 
:>:n>ro n^yo \twn m mnain "tnK 




as 


3-0 _ m 
3 sec 2 ’ 

-2-0 * m 

1 sec 2 


-a _ 0 - 3 _ 0 m _ A 

a B - 0 ; a c - —y— - "3 ^2 ; a D - 0 

__ /v . _ _ 0 - (-2) _ m 

; a F = 0 ; a G -- 3 - 0667 ^2 


N - mg = ma 
N = m- (a + g) 


:ki n \rton pv >nA^ smrsn *?\pv 


:K>n trotxw nn 550 N onv 55 kg o’unran mnn A ywn ok 


m = 


N 

a + g 


550 
1 + 11 


= 50 kg 
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1992 


2-il naon imratfi 


:d’N3D n>nPiuno thk Paa D>K*in o>mKon 

Nb = No = Nf = mg = 50 ■ 10 = S00 N = SO kg 

N c = SO - (-3 + 10) = 3S0 N = 35 kg 
N e = 50- (-2 + 10) = 400 N = 40 kg 
N g = 50-(0.667 + 10) = 533.3 N = 53.33 kg 

- 2 *iao» pjva 

>pamn a>aan >a ks> Kin na rvnpia pvn nanan Py nm> arran .k 

.nanan nia>noP nm man nmno P\y 

'pv nvnmnn Pip\y K>n aym nia>no .a 
.nanaP t>n>a in^>ap nrono Pvi namn 

v = V42T32 = 5 — 

sec 

ixn 

y = |-g. t 2 ==» t 

X = v-t = 5■ .5 = 2.5 m :*on >paiMn pm&n 

nvrt? 7ns vmiv nmy»n Pv >^n yjnn jik nm>v r*? ns>apn .a 

.namn t>\y unipon nnyun pirn 

namn nn>na nN ,m -a int?£ mo v -i nn>no n* 1003 

.M -n nnna dki u -n nr pirn 
:*on nipon mmnn pi>Dl? 731^0 pirn y^nn 

0=m-v + M-U => U = -v ~ = -4= 2.25 — 

M 80 sec 

,3 ~ flvwia^ <pma rtapb namn 

7a 2.25 ^ ^\y najuta nn>nn qa 
:* on to rornnn pvav 
2.25 tg(a) = = 0.75 =>.<* = 36°52’ 



-n >a ?y yapA nyunn pr 
:n>n!?nnn mn>no ny^!? \>R 


2 ■1.25 
10 


0.5 sec 


riDTH 
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1992 


3-12 -1900 nunn>9 


v = V3 2 + 2.25 2 = 3.75 — :Kin mmnon *tu 

sec 

np>»D - 3 ]1W8 

m n9t>o omio niyKm pnoan jik>av K>n irmon iik>av .k 
tw n>9ion nN>wm omrnon ^9 mown np^nno onnno 

.mop 7nn mwi» mno 


6 


4 

3 


D 

o’Wah -iaoo 

1.38 

1.26 

1.13 

1.01 


0.63 

jivjvo t 

1.90 

1.59 

1.28 

1.02 

0.71 

0.40 

T 2 



.onnm n>v/K*i *p*T nmy k> «p*n .> 
.n>^9n noon im>nn np^i k^>o m iosv t?on noon mnyi n9>on 

T = = 2,, *“\/ n ‘^K + M :K>n mmon pt nmm 

2 _ 4"K 2, n , m 4*7 t 2 ‘M 

1 - ic + K 

.Y -n ms oy iimnn irnpi Kim vmp Kin yyowi non 99>Kn 
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1992 


4-13 naoa nunn’o 


T 2 = 0 *iok:> K>n X -n *i>s oy 7in>nn imp} 


4 ■ 7T 2 • n * m 4 • it 2 • M 


K 


K 


M 

n =- 

m 


noo nawb bon no» bo omn Kin iwnn irrpj bo obnvon *pyn 

.b>bi bD 


a - 


4 ■ 7t 2 ■ m 


K 


: Kin (T 2 bo nom n bo trrp&n) <p*n yio>o 


.7 


K = 


4 * 7t 2 * m 4*7t 2, 0.3 


:nyvr> b>bA b:> no&o ^ivoai 


urnpin >no:i nnn^ .nmpi ’no mw ao>^ <p*n yio’o im 

:m>M*>pn 


a = 


A(T 2 ) _ 1.9 - 0.4 
An 


_ = 0 3^ 

6-1 n 


4 * 7T 2 '0 3 N 

K = * * , = 39.48 - 

0.3 m 


np’xm - 4 jvwfl 


:>boan*mn nob nno bipon n^no 73 n’biya nyun K>n nyunn 


N 


i 







o 

( o 


mg 


SFx - = m u 2 R 
KX = m • (2 *7rf ) 2 * r 

r ymn vn ononn K>n ^’apn ninman 
X = r - L :L >nbnnnn *piK«i i>nb 

K*(r - L) = m■ 4• 7T 2 • f 2 • r 


.K 


r 


K L 

K - 4 * it 2 * f 2 • m 


>Kinn .>b>bo 3is>o omnb niyooa )>k >3 >3i>n nnnb n»n n^Don 

K>4-7T 2 f 2 -m :Kin 73 b 

:nnnnn nK I’i’iii . 1.25 m n>n> 3i3*on ovtiod bio>n nbiyn 


./EHEZ 

V 4 • 7T 2 ■ r ■ 


L) 

m 




60-(1.25 - 0.25) 
4 tt 2 * 1.25 2.4 


= 0.712 Hz 


.3 


.A 
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6-15 DDOO liDIWfl 


fljMSO - 5 *1900 p*lf)’9 

/ 

G ^ m = rn-™ =» v = ypjp .nPiyo worn yi rnPn (i) .k 

oi ppi nnv nPro Dia>on nnw ini> )op DiD’on oi’rw pdd 

.*un» nPm n’tmpn n>vmtn 

E - ~ G '^' — :K>n yiip Pu> nPPian mioiNn (2) 

,nni> riPPiu nPPan n’miKn -ini> )op an’on oimv too 

.uu> mop w»n 

:Kin noon Py mmon Pipo .1 
Fk Fk - mg = ma 

:pPi ook K>n nsiKiin ypnpn >ia Py 
F k 10 , , 

mg = F k => m = — = = 1 kg 

,, : 7 ’KO P>omo (1) 

J[ g Fk = m (g + a) = 1 (10 + 40) = 50 N 

mw 7 ’spa mwpn noon nsmn Piyo PiPood yi yuPnv/D (2) 

:ook uo> o”itKono 75 ,noo >aPa ninpi toon nuiKtiP 
Fk = m(g + a) = 1(10-10) = 0 

pdk ppoo nooP v> ”Ppoo nmn” Kipin anon mi-) 

(.oaK N’n pi>i>a rt>on>n nuiKiin ronyon nsiKiiP nm nnuiKiw 

,r>iyiu 12 iokP ’5 n’asnn mipi Pyo )»iPn aiay» myu> 24 inHP .\ 
dokP p*i .aia’o >yna 7 *iKn ho o*rpnn oPo io’o ys>n vnPnwa 
*mK 3 iinj pKn *mai o>aia>t> oo oPo’ 1 ’uPnvo ntyu 12 *ny 

.mipin Pyo i>nPn may’ 


bo\s/n - 6 7900 )nn’a 

naon Py q >avn n*wio poo *isn> n>man naPpn naoino nKSina .k 
D o n>o»ian naon Py -q PPo rnoio pool naPpn Do n»m>nn 

.can Kin miwion poon Pa 70 .naPpn 

Poonn miun 010 75 o mipia tamo poon Pd a mipin ni>nao 
.naPpn naoin apy uno* KP Poonn PK>moian 011 

mon >a odk Kin onoion ooyoon onuviw Poiunn mum (1) .d 
, nino> kP Poonn mvn .oaKP nno 7P10 71m Povmn 
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1992 


7-16 ‘IDtND ilUVtfiH) 


•rawi mw 7m >>mmn Vttnttoian (2) 

K - a 

v 2 = :nntJ>nn naono PN>ux>ia aim na>Ppn noiano nNinna 

:Pv PNmwia non B fnipnw 7 a v t = K ^~ q) :n>nnan naoai 

Kl 

V = v- + v = ^ q _ ^' Q 
Vl V2 R 2 Ri 

aatn .oawp mw n>Py >PPan Pnnnoian ,na>Ppn npaNnn nMaina .a 
. na>Ppn Po nms>nn pnn Py >ai>nn iyonn oia’K n» Py onano 
(~q) fvwinn jyoan >a oaNP mwn way Ksaan >PPan poon 
.oqnp way mw A nnpia >Poonn n*ron .q jyoon on Poaa 


bttv/n - 7 }m>a 

£ e e .N 


Hill— 


r— im— 


— Iljl — 

■0- 

(i) 


—©—— 

(II) 


(III) 


Jimannn PPAao o>pann nnn nid Ttmn nnon non napoa ( 2 ) 

.n.N.an p -pen n>onan 

ma>n .anv yop tnpann nna am> Pm PAyaa oatno Paa ( 3 ) 
.’PPan oarn nPtAnP ppi laaa naon oat nnntp oan aoaoPnn 


:N»n .n.N.am o>p*rnn non jin naopon nNiwnn .a 


1 


V = e - Ir 
e 


R + r 


:nwi cam 


v = £ M^f)' r -fl S F 


:p> 


: .B.N.sn r»N i>)d Nisob won ptn o*n )>h jw*nn mp&i 
V = 6 = 24 V 


R 


V-r 22-2 


£ - V 


24 _ 22 ” 22 ^ :R **** Ttniw ,»3vn mpioa 
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1992 


8-17 n£)t»D nunsi’a 


R = -XJl = 21 -*' 2 = 18 n :n»»Pwi nnp03 .a 

£-V 24-zl.o 

*iia>n Po nKSin K>ni 18 n «»n nr nnp03 nPipon nmwnn 
noooPnm 22 n mminno 3A3n Po P>3po3 

= =» R ''- 99 ' 1 

inn pp n>n 13 cnrni nnv nPm nn>n noooPnn nminn oh .p .3 
rn\u 22 V Kin oio’oaon .nm* Pm noooPnn ttiow nnon n>n 

.n>9ioi’K K>n noooPnn nminn 

.22 V Kin oio>ODon .kP .n 


bttiyn - 8 -iaoa pn*a 


.npnan Po t pm yi 3 p hk Pd cmp Kiam .k 

_ 

1 = j 0 e RC :K>n onm nnou 

I = i 0 - e _1 = 0.37 I 0 :Kin no>3n t = R CPw|nt nnKP 

T = R C :63% -3 onm jnn’P 3y pra 33Aio pm yup 

:Kin uoa 37 % -© 132 . 0 mA Kin Po’ODon cnm <pAn > 9 P 
0.37-2 = 0.74 mA 

.50 sec nnKP pi»3 ,<pAn >aP nw ,n*np nr 
t = RC = 50 :pP 


:>nPnnnn *pyn p kisoP 303k *tA3n nmirtn dk 


= Vo = _ 

Io 2KT 3 


10 


= 5000 n 



50 

5000 


= 0.01 F 


:Kin P3pn Pl3>p pPl 


Q = c-Vo = o.oi io = o.t c :Kin P3pnPy >nPnnnn poon 

own mw poon Po oPninn *j3yn .niniPno mK Py poon inr .3 
tAin inn nnpn poon Kin ukuoo inyn ,*|ian p>on pni mniPn 

,P3pn Py poon oi9>KP 3y 



1992 


9-18 *iaoo Jiunn >9 


:Tiao o»u>\y >jwP jinm ini’ nPrtA nminn .a 
.* tm> nPni svPPon miAijinn >o un> pp >nPnjinn tmn 
-pni’ Pm pm yiop >o -ini’ *tiik nipiannn pt 



bo^n - 9 *iao» jnrra 


Q’liioo on ti'iyoan >oiAnn nwi n>PAynn nymrn p>o >aP .k 
» i’Pw poo Pin .nPKOv/ Kin >m>n )yoo Pi) nan ppo >o ,o»P>P\u 

.nino> Kin 

. M -p N -o nj>o> Kin ’Pownn nown jivo .a 
rrrotw ia ,nvo’ no o”P>Pwn oayoan Py P>yao >oiAon non 
.mniPn pn >oiA»n non Pio*oP nPnaw no P»yaa >P»\unn 
lian ppoo Kin >Pawn mwo o»p»Piu twyoa Py Pyian nonw pvoa 
.M -P N a mw Kin >Pownn n*nun pvo - >Pnv;nn n*rwn pi>oP 

nywn miyaKan nn>non K>n ’PAyon PiPoon Pk nooon mo>no .a 
. ninion >j\u Pio'o n> Py >oiAom >Pownn unwn po o\y> ipo 

q v B = q'E => v = | 


:>l 7 oano:>:sn nsn Kin >o^on mrw mro nmo mvn nn>t? 


qv-B = m-^- 


R = 


m ■ v _ m • E 
q B ~ q-B 2 


OK =2 R = 


2-m-E 


q . B 2 ipoon ftvun 'jv noipn Kin OK pn^ion 


o>sn ok pi? R = :>o^on mwn >d ynpj oii>on omn .7 

4 u 

.’oiAon mwn jik PnAnP ins onv pp n»n> PiPoon ounti 
1’ou mniPn po iiu> ipo yiiP io>wa> onyoanw no ,n>ior 10 

.’Pawnn n*nyn jik on>n ijuko PmnP 
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1992 


ii -i io iroviipfi 


bovn -10 law inn»f» 

. p _ nK oy owa nTO Vxvn Kin won (1) 

e nno Tpt* R ™ K ™ oy . Hyn tr*n T ^ 3 

Sk ^xvnn rn M*tfi * > 1 P“ n1> ' K '_ v, L _ a 13 »n ,>WW tsn 

:K»nxntn JioiJiV 

P* ^ **“* 

< f \ :i4>n 'oxxon nsn nniJiV 

F = BIL = B-1 g) B 

VI *3 ns S'yonS *pTiW n;>ri noiny m ^ 

,sp\y» nw «iw *»» ^ 1D ' 4 ° m 7 yj 1 


< f \ -.K’n 'oxxon nsn nouiy 

F = b i l = B-1g d 

v. b ns S'vanS i’shv nsn mxw °* * nwl 
.Spwo nw «|W w» ^ 1D ' 4 ° t:> 7 yj 1 

- ,>,,v msmisw vw own (1) 

Ktn >VJ3 ^ n n ^, v nVUtin p roumo (2) 

119 n ,L -> K -» Vma ^ ^ ontn p* npwi trim iw* 

„„. 1W . „ K 5 tsw own nyurtn nnsins 

. v . ,. Vi :*«. nwwn >««’ wn ° ro " W ° 

AX — * yf 

2XL^2j7000vLO^i 2 = 2-10- 4 ni = 0.2mm -X& 

; = Z t ss 

X L _ 7000-10^2 =7 . 10 -4 m = 0.7 mm 


AX - 



• = 7 ■ 10 4 m - 0.7 mm 

MM o»rtsn man wo mxw> V™ 
nrrn hr moP* *»» ‘ arm nnltn ^ 
nwttan m»n na «WW» rjj 
in no’an pa sss nso nmpP 



1992 




1 = 1 + 1 
f U + V 


i = I-i -±_ 14-1 

11 f v 15 60 '“go 


•’WWi Jinou^ \y)Dnv;j 

f -15 cm ; v = 60 cm :dft o»3iiun 

=* u = 20 cm 


' 20 


[~ZZ~ : 


I. j 

a 

1 1 


30 cm/ 

— -_ 



flNlQ 



n ’ m wnn nmon 3,^ 3Dy 

1 >‘5oi 40° N>n njuMn n*m .nvnn 

**"» mm™, mZ 

7 niNn Qipoa io° p\y n >uo 

n=r :2<1fl de pmon 

DE = 30-tg(10°) = 5,29 cm 


.H 


’ PWn »™ n " ra ™ ">»«>Pi ™™ a 
30 cm unwttm** D7n 

30 cm utiPii N>ni nxnon nnx 

™ « n V’Aan f»m >5 Dht-oon 5 yo 

N>n n 5 f nnn non, 45 ° N >n n Wn 

• 90 K>n noun *t W ~ « 0 
30 cm pmo5 Nm -roon 
•fiNnono 




JWTn " tip* o»a - rvvna ‘pia ^ -13 




“laoo 







1992 


14 -i 13 *iaoa niina’9 


1ioi9 .n>Paa>an naniKn oy iioian Po Kin >Pb>odb Pa *piK (i) .d 
naa pPi apama a>oi>p nuiw >o9inn pnopPKP mpa nr 
•>Paa>a Kin inopPKn an msyp omn nvuyn 
.B Kin a>Kaan <pAn 
lioia .aPanoan nunKn oy iioian Po K>n aPa>ODa nnnn (2) 
naa pPi aPa’ODB n’W’p nuiw >o9inn inopPKP mpa nr 
.Pb>odb Kin ynopPKn nn msyp «mn mpyn 
.C *pA Kin d’Kaan f)Un 

Pk aanopPK a>y>Aa oanopPKn aK *joian naa i>k dokd dA .1 
,>K*ipK piKd ,dpPnm aaiipn Pan n>oPai aaviopPKn >d n*niKn 

.muKn Pk nauaa 

Pk dap’oaP pn kPk nanopPK aoP9P oha ivk naan ,*r 
dk 710BP HP p>aoa Pm naan o>ioa aPoa .a>ai>nn nanopPKn 
.Pimp Pid> u>k pPi Q'oPam aanopPKn Pd 

oinn oPi9n nooan Po nopn anniK dK oar PPd n>n> kPo pa> .n 
.oanopPK anno po yuan aiKn Po nnaiKn p ini’ nPm 


fl>ynro np»o*a - n*vna »p*ia pbNV - 14 *iao» jnri>a 


d’oAiaa dn >a a>iKa aa pnaa yuP bPid> nP aaiaopPK (l) .k 

.p’lKn aiPipPiaa 

.rnaapna ananioa oanopPKn >a niaiKn p aoP9i nvapn (2) 

.ninpn aoPaP D’aaiA na dayman miiKn aayp bhkib 
yuap hddi may Kin omaopPKn aioAian apy naun oinn (3) 

.pm Pd naiK aapp o>a”n nmiKn *ria>n aK 


7’Kan Pawn poa Pd ,b>okib ntuKa dPAi9n naiaoppKn (l) .a 
.nmp noKnn pra aoP9i pPi ni>ap oPia o>kb ik 
7»Pna kPi aiaa amoAian Po <i'm -yPna Kin noKnn *jPna (2) 

.11019 ayPa Po inn 


nPia>n iioi9 Po aPa’oaa naaiK o> >3 Paa>a Pa *jaiK o»p (l) 
.naiiKa vaqo inopPKn Po aPa>oaan n’ADiKn K>m naivnP 
he 

^min 


he _ 6.63 lO" 34 -3 10 s 
q-V 1.6 10“ 13 -40,000 


3.1-10- 11 m = 0.31 A 


.A 


( 2 ) 



1992 


15 -i 14 *iaoo nunn>9 


>5oo>on 5Ati 7 *iiki “mi» no loi n>on»n noswn ~mv *jioi nnnn 
I .inv 5m 



n»\yp bw np*»o - m»m *p*i9 p!?N\y - is *iaoa piva 

T 

■ :on nponn by crtwan mtmn 

SF = ma :K>n mnm niowtt 
(1) Mg - T = Ma 

:K>n o>o^Gion Jttnwna 


y 

Mg 


EM = I • a 
TR = la 


.N 


T R = *MR 2 | 


:5np31 I = j'M'R 2 ; « = g :aniJ 


(2) T = ±Ma 

m m Ma K< _ 
Mg — y~ = Ma 


2 ^ m 
a - =*-g = 6.67 —o 

3 ° sec-* 


:tapn (l) rm'iwm ana 


T = i-M a = i-M-6.67 = 3.33M 


v t 2 = v 0 + 2 • a • X rnntmn waiwo .nuwn ttxw nyuni yi ^iah 

:p*i mw n^rmnn r»n>n>on 

v t = V 2 a h = -v/2 : 6.67*h = 3.65'Vh 
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1992 


16 -i15 naoa imnsi’a 


X = Vo*t + 2 a ' t2 


(v o =0) 


rnsntfi mm nyun nnoua am vomo 


rwp bw np» 33 n - m*na >p*ia p!?N\y - 16 *iat>» inn»a 


mm np^nn imm v*o it* n mpmx> mponn >mm pso 

.jmiw *v mpmon nnm&n 

vd = v G 




gjd * R = wg * r 


mk mmm nn^moio mmm nsitui mm nyum nyj G nponn 

:P* 

wo = wo + a-t = a-t 
r a t ’ r 


Wd = Wg'; 


:*apil am 


R R 

miipn numnn da mponn >ima nwi mpm»n mmnanw pi>a» 
a D = a G = ar :p*i mm 


.a 


. M = l a :nnoua pm aii’on oagio 
mmmn nsnui* mmpno D nponn *\y nwmn mnann 
:m>npn ircmuin p>im -pr G nponn 


.A 


aD - a G 


aD' R = ocg * r 


<*d = a ‘ g 


:*apA1am 


Md - Id ‘ <*d ~ ^ * M • R 2 • a * g- = j ■ M ■ R * r * a 


.D nponn n k oa g npt?n* <pma utoo yuan 


Mq = Ig * «g + Id ' «d = j * M • R 2 • a • g + ^ ■ m • r 2 * a 


~ 2 ‘ (M *R + mr)r *a 
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17 “i3t»o inn’s 


Vaib>n oi? - m’na »p*ia pbNiy - 17 -iat>» pn’a 


Xc = T = O = 50 n 


X c = 
C = 


wC 

1 


uj -X c 2 • it * f • X c 2 -7r * 50 * 50 


:!apn wnnto v&mu 
:Nin !7!ipn 

6.37 10 -5 F :ptn 


.K 


z = T = in = 50n 


:h>77dd rasyn nN nsoi .3 


z = VR 2 + (x L - Xc) 2 
50 2 = R 2 + (X L - so) 2 


50 2 = R 2 + X L + SO 2 -2 • 50 X L 
(1) 100 ■ X L = R 2 + X L 2 


z L = V R 2 + X L 2 = y = ^ = 50 n 


(2) 50 2 = R 2 + X L 2 
100 ■ Xl = 50 2 =» 


:5’5t>n nnsy im nsoi 


:73pll (1) -3 (2) flN 3’31 


_ 2500 

Xl 100 25 0 


X L = wL 


> L = ~ = X L _ 25 

W 2 '7T‘ f 2 -7T • 50 

R = V 50 2 - X L 2 = V50 2 - 25 2 = 43.3 n 


0.0796 H 


tgO) = * L R * c = ^ 3 ^ =-0-577 => 0 = -30° 


X L Z L 



:k>m nmopiin rwo'UKnn .t 
to nK NKXfr po n»sa> non>Nnn 
mw .ntmva tnotoin 

so n n yto to tony; ABD niyto 
AB = Z = 50 n -V PVDO 

AD = Z L = 50 O 
BD = X c = 50 n 
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1992 


18 -i 17 nnnn>9 


ii”n , X -n nnno 30° x>n y9ian nmw in>i <pAn to 

-30° Po n’lir 

R = Zcos(30°) = 50• cos(30°) = 43.3 fi :X13aP OA in»i 

X l = Rtg(30°) = 43.3 tg(30°) =25 0. 


inn>99 nnnio ,n>9iAn Ti*rm n'lio'nn -pin ,o>3im >iw 



1»aib»n tnt - rvvna 91a \\hxv ~ 18 laon jnjva 


.1983 moi nma n^nn in nymno myon nitin iw 
mm rmnn 7o non >70’090 7ipn 7y mrnno nnao it niw 

■ 111 ! 13 >X 

oirn rninmi mo 7 avo inr > 9 ) ’70’090 7ipn -pi aitn jrnnm 
da oitn oy in» mnoo nnnnn m>o oy .nnan xP (>>»>om 

:Pnpn 'pv nA>nn 



da xtix nnio pi m>x w upon nnnnn V c nnon l70 mbnn ,p '.7 

.oitn 

.rmnn 'pv isoa no>t>:io u>x nnoi? m non 

.oio’onon nnx vm>nn nonn ni’tAn x>n nnnnn 
x7 nixiwo wbv 'pv nn>ot> nxno aoinin 1 x 0:1 oio’oi it nmA 
.■pinnP mn’i xP iox oioPyi ny/iPon ninxiP 
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20 *iQon ynrpa 


o'wni mm - m*na >p-ia iib»N\s? -19 *iasn inn>a 



*prb rratotn *m >2 nx G>t»iDD (1) 
hk^&o wamtw nnnln n’ot?Dn myp 
miism *p hum o>i>oj )0 nnnan nn 
nvwaK Kb6 ,noa ><Pd nimn 
nson .nonnn ns *pn ranfr d>in!j 
h mm n>9t?D 7im> tw Kin tapnon 
.nn>sn ^rinti KPDn 
ipatan iimi tw womwi ^nt?n 
mniov id piismn n>iKn irKB 

'jv Put?n n^pwo nyn>i nr mn 
imnrcft p>ooo n>ot?Dn 
.noovwKn 


.K 


^ntm nn nD nm p>Dt7)D nvnb *jn3 noiDrn *mm ntm (2) 
Po = p g*h :Hin piwn . (P 0 ) n>atnooHn 

-» nwp 7ns r>>DiDrn nuni tiikyj *p 


tPD nmv Kt7i n>90iooK >pp i>k p!?i nn’QtnooK i>k nn>n ^ (3) 

.Jl’GOD 71DV 



Pi = Po + P :Kin d>sn^n ]iw (l) 
:n>aoD no&nuo tw nvrwa wunu 

Pi = 76 + 20 = 96 cm Hg 

taw pp rum&n n»ono mumo ( 2 ) 
:vnnn mm i>k ksdi . n>Dt?Dn 7ioy 
h = 20*sin(a) 


.D 



: mos> k in P i 1 k ton d>ikd ^n^n 

Pi 1 = Po + 20*sin(a) 

pm mrio D7ipn <yto nwprtD nr 
PrVi = Pi’VT :>>id 



vr = 0 . 8 - 10 - 


96 


768 


76 + 20-sin(a) 76 + 20-sin(a) 


cm° 
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1992 


21 nawo p*m>a 


tmm o»bmn mm - m>na *pa pi>NU> - 20 nawo jnn’a 



^nh hn ltNO hamn 71m P \nhn (1) 
tmin ^nhn uni p a >iw>nn i>iNn 
.m ntnon 'ip'wyo 


.K 


p = Pa + f 


:h>p pins vomn (2) 


P1V1 =P 2 V 2 


PaAIu = (p A + x)' Ah2 
Pa 


h2 = hr 


Pa + 


mg 


tnaiyh .nniunattoa >ii>iy pN >a noipoa mNwJ mann (l) 

.myovo hha pN o>oa 7s ha>aiw 
n-mnaoua hihn pN ,(l) ’N <pyta ^nhh >io>:n umiw ’am (2) 
naia >M’w *n*ii> mionaooh >«>w ha ,ph .wn -yina ^nhn ny’apa 

.ynp iny» ^nhm *Tah:i 


Vi = Va 
Ti t 2 


:n>n ynp ^nhn omn jiniwo 


.nhyn niann phi on»n iniNh nain ox h*r>> T 2 > T t wn 5 
.rm nnnn phi on>n unto nain oa pp> T 2 < T, mima (3) 
.nn*ri\w hmn hpvo n> hy pwo 71 m hpvo na>yn pin >a hy 
W’ = p g-V = p- g-Ahi :Nin nnuw hnin hpwo 

W = (M + m) g :Nin nooni ha»on hpwo 

Ahi = M + m :yhll p>iwno 

m = p • A hi - M 

p = 1000 sin M.K.s. -1 d»on hw ’huon ohpvo 
r m- 5 

:hapliNhO 

m = 1000 'A hi - M 


.X 
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1992 


ipn imya 


nano 02 nnun - -ipn majia 


'j'o ptn dn omia *mnan pf Pv> ntnai pinn hk PmnP >*n .2 

*wnan aat laoa > 3 !? nNmnn jin a>pPnai *mna aat 190a 

.nnx n*mn Pw *mnan pt dn^bP 
'waap rmPn rrrnaa nN’Awnw iivdb n nim Pta rrrnan pv*rn 

.tnnan 

.At N>n isyn p\y nN>A\yn\y nai 
T ± At :n>nn nNim»n -mx *mno P\y pt inai ox 

10 T± At :Pw nNsin Papi *mna aat 10 PvaP ,*mai on ,P 3 n 


T 


At 
± 10 


:Pdpi inn *mna pt PnpP >*n nNsinn hn ppm -wksi 

.10 ’a P*ta trman pmnw *p 


—fW 


:(l) nnom v&nvu .6 
:ynnn o>9ANn >}\y hn 


T 2 L = 4 - 7 t 2 '( k2 * L2 ) 


+ lA5!. L 2 
g g 


y = ax + b rfnwno (nv/>) n*o>^ nwp Nin L 2 pnb t 2 l i>n *i\ypn 



,^npiion <pAn 


_ 4 -7T 2 
g 

_ A(T 2 'L) 
A(L 2 ) 


:nih a pn ywv ivund 
:nmpA >w jnm ivmi «p*n jik 
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1992 


*ipn jrrnyo 


g = 


4 , 7t 2 

a 


:g nK 1111) 


4 • 7T 2 • k 2 
b = -g- 


:K>n Y -n oy rmpa .7 



:k UK mi) 7in>nn jmpa nantti 


Ijm n>n row titoi o>nt onona !m *inK mt> mm mno .10 

m!?n >io>o pn .innan p* by ny>9iy& na>N noon >d nmt imcmi 

/rnnon pt jih ornip 



1993 


np’jao - nnxan m>nn )Pnw 


1993 jin»m 5 -i 4-5 nma ram 

mpnn - # k irtn 

.1-5 irftNtun umnn vY?v 'pd nuift "p^u 

■ x n proa ivpoiN *n 711 pin /nvni jo^ 3313 no-t?y 7-»yio no>n -1 

. t- 0 , Is , 2 s , 3 s , 4 s :D>jou nyunn nv>m 'n 713 'o'o impn tin tniw 7>ja!?o o>unnn 

. y n mri x n *i>s inihd mninn n\y>n 



fnnipi 6) jh 711 pm ni\y y ji>poiNn jvrnnan !?rii jin nsq (i) 
(jvmpj li) .ro^n 3313 no-^y rpwoinn n!?><»n jisinji jin n^o (2) 
n 7111 ,rp\ysin q 711 ^nn ,yn ijiindi , >n 713 pin men mipj huine 
,'N 711 >\y no nbiOD rpj^nnn jm>nm x n 1^ inon j»>pow pm 
□nnn o 1 q o>aun omnimpn jin 7mm /pnanKfr o>i«njin jin pnyn 
(jimpi 12) ,D>3iin 'jv omnwipn o>*jnju ijp 9 to 73 , t = 0, Is, 2s, 3s , 4s 
jin v 2 31 yii 3 71m !?o nn>non nopi jin vj □ iotj .ji>pdin pm 711 
Av nopnn yn>3 j»nn 73 t>n . (i^ > tj) ^ vra 71m 'iv nwnnn nopi 
(nvnpi 4 j) .non >o!?3 Nin (a7 = \4 ~ v t ) 
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1993 


np>33D - nmnn ni>m 


//////////////////////// 




b 



n o’Dtti 


//////////////////////// 

c 

(b 


i 

M 


r 

VI 


1 


d 


H 

□ o’vnn 


onwp , M N>n ton bo bw inoovy ,O’0i3 ov 
.Dbjbi 3 pd in^n b Din niysONO nib m 
mpjin bN c Din mvs»N3 mwp nbibin 
.(n o>Din nhn) 
^nn^nb nuno c i b o’Dinn niDO 
.nnimb oono onvybo iiD’n mmo pi 
: jin nbN^n ’iim mys&ta ndo .n 
(nmp) 4) . b Dinn jiin»no (1) 

(jivnpj 4) . c Dinn mn’jio (2) 

, m monw ,*)Oi3 oo’n *p>n by o’bin .□ 
nn>j? N’n <)H ibddd, d Din niysoNo 

.(3 D’ldrm HN3) 

/pan bD a nswJin o hnth (1) 
nb>Qin nsiNno niDp , m itidov 
( jmipj 15) . g n’voinn 
nni’n ,ji>byo3 nsdct din ( 2 ) 
pbn tit nois ,nyi3p nrvnoa 
. m ihdod ^133 ji’bymw 
j-pdsi N’hvj ’03 f *pin d^inji onti 
, a nsiNrtno mop n>nji,D3Nn n>-by 


nsiNiin N’n a) moo nbn> in nb rmo 
(niTipi 3^) . lopn » (pNb on>3 

THNb ,(M IJ1UOO) OO’H *J»n bO nyilJlH 310 HO . d Dinn VTp3 O’IDO V3T3 .3 

(jiiTipi 7) . to on ?(mnN ,n:nNjrrmo ,nn’no‘nnv) yipi oinno 


.2 


> 


“ 427 - 




1993 


n p>)M - nvmn nvra yfrnv 


y’^P .nnox lrtooi 2m ounvu uin inspa >^n M = 9.98 kg inoovy ^y \yu 
.woypnji , v = 500 — n!?-nji\y nn>n»3 ^yn Ti>pow m = 0.02 kg inoovy 

7*™^ ono o>n>ix ^yn «m noo >3i ,nrotrfc yioi ting i*p y>i?pn mnn 7\yo o mn 

.vrnnn 

(nmpj 6) . 13 pn ?jnm)Jinn ]>)nm mow jiodoh n»™n onh .n 
(jvmpi 17) .(oim y>^pn oy) ^yn oonno i*t?Nv ,>3ion ™n jin 3*yn .3 
iy y^pn oy ^yn vu n”!:y 7^03 uina rnn>non >7>-^y rmviyw ,H7i3yn >no .i 

(nmpj5j) . jTOj P310H mijfc 

(nnipj 5) .p£i P3ion in3i>P yoni? y^pn oy >^yn wfi npi!? iox noi .7 


y*yo y3i Nin AB nP->oon ypp . ABCDEF 713’n mpn nP’oo jiinitio 7>i3!?\y o>\mn3 .4 
O’ loioi r iui>Tivy ^yo Nin BCDE n^’oon ypp . O 1x3101 R iui> 7 i\y 
7 iin^ yn , A rmpn nnuoo iimvyo )vp 711 .(o)N ip iniN !?y jiinuo) 0 i O’) 

. O’ xoiop P^yon ’pqin iDip Nin EC .n^’pon 
.nPNvyn 01m niysoN 3 mPNpy 7^11131^11 tin nu 3 
Cjvpdi !?7 ii) jin>non uppi ino .n 

fJllllpl 9) ? C J171pl3 
ji>t>Nmn rmNJin ’no Cl) .3 

(imipi 8) ? C nnp)3 
n’p’pon n^iNnn ’no (2) 
fjimpi 8) ? C niipia 

nP>pono pmn> Ni?/panp >73 , y Ooo’on un>n jn’ny pi* no 3 \yn 3 

(niiipi 4) . O’ nx3io\y n^iyon 

nnN\y ,ny’Oon yop 77 wl? iJiyum 71 in ^>y t>yion ,Pip\yn non yno i3on .7 
Cnmpi 4-j) .ntnpo^ p’wo ipn , B nupib iyi A niipin 
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- flvuan 


jin 7 \yn T’o’pn .nn>n inuo\y ojn ^>op >y nvPn , M = 0.8 kg nnom> ,ntnpvyo 
tin an onnon i^n .(nnuoo) nnw *nn\yi f A prno nuo o!o rtnpwon 

.D>^nji3 iNinon <p>n ^npnn Dvynon » !?yi ,o>n\y o^on rpipwon oipn 
mioi ppvynn-'Jiw jvnpn m>Ywnv o:>n t?no mo) , y ,rt?ip\ynn oipfl 

. n!?yo oto onhn 



(nvnpj 6) .^apri non ynp dn awn .1 

(pvnpi 6) . naun ’rtnpwm nn>nn ntoNno 0.1 s < t< 1.4 s iom pnaa >no t 

(jmip) 6) , ~)3pn ?n^npvon nsnNJi nosNJio 0.1 s < t < 1.4 s pom pion ’no .n 

n^ip^on !?y !?yon Mp\yn non (non oio w n^vn oio) pion mo n 

(nmpJ 6) .12SR n»ls ViTi 
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- nroan ytonv 


■?Dom - i irtn 

.6 - io m'PNiun ajnnn mVo Vd rrntf? t*?u 

, a w'?* pwv n«w» E j D,C,B,A Dmpipn nvyono tdn .6 

.(o>vyin ntn) ivuxd i>N F npipa . Q m>n >rmpi N*m 



.n^Nvn mm rnys&ra m^W? pnnwn jin nuu 
23Dn muwan O nnon>on o*W3 Oum tmj) ^ipvun >>ovynn m\yn mo .n 

(nvnpi 8) 

. O rmpjn 'in ("^iopn”) 7iN£ pirn □ lpnn Q ^00 i^uo on>nwa .3 
Cnrnp) 8) Ptoiynn mwn nine 711 njmyiiy mnyn >no 
mpTpn 7 dn ^ 33 ) F >\y>vyn 7ip7p!? O mono Q *\vm ivudh tin on’ivo .3 

.(Q }»vn njty Nsm nvyivwan 
(jimpj 7) .201 ? O mipn ^o\ynn n7*yn irw (1) 
rrwivwn cno :?n ‘■ptmNG q n>on N>an^ >73 f n7nv nvum ond (2) 

(jimpi 5) . pm 

•~Q ’Mw 1VU03 Q ivoon jin o>3>t?nj3 E ) C , A omp7pn xiytPwd thn .7 

Civon i>n O n7ipJ3i ; Q }yu£ N^m onnNn omp7pn rwtivn 7dn '?di) 

•32J2H ? ruin won 0*103 >!?ovynn ^n>sioio 3 onin it nl?iyo dnh 

(nmpj 5 3 ) 
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!70wn - nvijan ro’nn y'pnv 


uvmjjin # 6 ^ 34 V wn rmnn npn P\y J3 w ndh ,'n D^nnn 7 nib«v pPovnn .7 

. I N>n nBOT irptt 777 cntn jumw, r = 3 Q N->n n>£p)on 



A r B' C 


'N CPvmji 

Pv jp>u>nn nPip\pn jpPxwnn BvmBnn bn r bu^enh nuu n 

(jimpj 12) 

A N->n ''mv nn Piy»3 I cntn Bnsiy o ^bj dn , R nvrormn bn 3vyn a 

(BITJp) 5 ) 

(Bmp] 10) . CC* , BB' , AA’ onjonn mN P;> Py nnnn bn nvn .i 

7-17 r cntn nosiy dnb .a o>vnm hniboh PivdP yiiun Pivnn bn ia>mn .7 

(jinipi 67) .pno ? IP nrw in nPm ,mop \y7nn P^ym nnon upo 



A' B' C' D* 


'3 D>^7B 
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!70v>n - ro-iAin iwna ybnv 


c, 



/n D>isnjia *iNuin\y ,Myna .8 
. 8fiF Nin C, !?ia>pn 
nsdj c 2 mni)n pa 
nop^KH rap 'zvi anan anin 
□V C 2 'iv !na>pn . e r = 3 >Dn> 

. 24fiF Nin rnann an inn 


-.jin avyn .n 

(jimp) 7) .o^apn nvn thn io i>y nnnn (l) 
(rmipj 7j Pinion o^apn miwn ,jp>ran n>!?D\ynn mruNn (2) 

. C2 t?apn nmii pan “mann amnn tin o>Nnnn .a 

:J1N a\yn 

(jirnpj 7) .nt asm o>5apnn thn ^a nnnn (l) 
Cnnipa <$) .o^apn >wi muNn ,Titian n^wn nniJNn (2) 



ZZZ 


a D’«nn 


pan anann aninn jinsih ariNi? 
upn tin D’pron ,C 2 ^apn mm> 
amnn jin onnnn 7 a nnNi ,njinn 
C 2 ^\y mnfcn pa !?n -mann 
.('a o>vnji nNn) 
Jinan *niann minn jntnn onh 
( jmipj 6^) raon iD^apnn *rnN 'll nnna 
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!?mm - iminn twra \toHV 


.9 

.d*it >)wn jimy» *injio 7>ot?o D>o7nn 



n»iwnn K’nw "p , L i K nnipj >no3 joxjjij ,-p^u) y>no n>ivyn DEFG miufl 
, mioo vop .urn *imn Nim uw yop3 nrwiD iraoan . KL 7>*n hod yuy 

07* 731V iP 7WN3 .OllQ >3 Dip ^>30 7>nN >031*3 070 "[1113 NS>3} , Si = D"0 2 071NO 

■nptt jin D>73nno3 .udn ^?y y>3*Q M unom ,>po in 3*m jinsqi N>n ,1171003 
nonn .pnnu jio>o mviH3N3 o>hn» ini no , F >oud no joiodh 5v >yo ,nnnn 

.□71 0.02 N>r» JinN no>o 

(I) D>310 D>)37T 713V >Ull£n HOH DN JlllWOH ,(N) JlO>On 730)3 0107 nt>303 


no’on 730)3 N 

1 

2 

3 

4 

5 

0’7D)3N3 071 JimIV I 

0.500 

0.950 

1.50 

2.05 

2.50 


(Jimpi 6) . 73on ?{y-»x IN x —► y po) >031Dn H70H pi>3 ino .N 

I D7m jimiv t>\y mnpim p>)iovn F >o:inn non jin iNnnn /-pi 0070 .3 

(jivnpi 12 ) .jniom onito 
(jivnpi 5) .no07oyy ‘pin yo>o jin 30n (l) .3 

(jimpj 5) .yo>on ^ im>n>n jin p>* (2) 

{jimpj 5x) .>oiiDn n7on jimiy jin 3on (3) 
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- Drain jo>m yfrnv 


.m n nmun ivon:* N 1 'y^v'? . a Nin 7 nnn ui>m , A iD7w\p pro 
. M pVDn'i R s njnra 7iJ , V nnw npo : ^>D/Dn >^ 2 pn 'ywn'? onan n ^on jin 
R onmnn wimpi, N 2 i>jionD isvnv >wn 'yy'yv nxm Nj piwi won imp 

.(o>vnn nN7) 



:( y < x in x <— y ]Doj R “mn 717 73ivw mp-uon cntn yno jin .n 

(nmpj 7) .Toon . M poonn muu > 7 D 71 ji (i) 

. P rmpjn pm> A n>mn won nun na 7in ,7uo m pponn 7 pn:> (2) 

fjvrnpj 7) . 77pn 

p7D3 0.5 A 7>y> 77V!? WD ^’IVN7D WD3 07tn , M pDOEfT JIN 0*72110 7PND .□ 
■N 2 W V2 m^ion D7Tn W ysiEnn 77Vn jin aon . At = 4 I0" 4 s W p* 
R=12S"2 f N 2 = 20 ; a = 2cm ; 1^ = 500 ; £ = 20 cm :D>Jiro 

(imipj 15) . (N 2 manan nnsjnn jin jWid R jimjnn) 

R ran 777 071 73iy onh 7>W*n rmo 7tpD3 7\y>n nran 7ipn jin o>Wno a 

(jmipj 4j) .Tapp ?(-mo pvDnn) 
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m>ra nmin m'm yiimw 


riTni ■'piD - '2 irtn 

j3i9 “?dt] nnN n^Niu o>jw o>p~ifl owa nT?Nui nw ‘jd rmu*? 'pu 
iwn fnifi - yqjto pia 

,prpi»n pnvrn uiv> inn pmm) ntnn rwn> mnNn ion o>3>^d iwo (1) .x .11 
n*rn mm tnpnnv id ,nwiyn >)<P D*y msn!? inn )a\y mN pmn pa *y> 
mnvsnn !?y jpapnn D7N ny>pn vya\y ,p dn ,pjm 72>a jonn ^y 
?1>yn in omw o’pmm nho) Niii auwa ,o*y !?\j> mra mm 

(nmp) 10) 

7an p>un^ )rw onh .nan miN >^yaa oitO o>N7) o>)i\y o>mv w (2) 

(jimp) 5) . iapri ?mw omi) p^vy 

osya piano nt din . d = 25 cm n*»h onon otn Pn>nn n»N 7 pnn .a 

.myn »"t? 8 !?v pmm N3»)n 
(nmp) 5) . iaon nmaa D7*0 nN7” osyn onh 
nrovyn nvnyn . f = 10 cm n!?v -rpinn privw nmy my!? 7>mn otk idin .1 
mo 8 pmm N*n)\y my imra nmyn 717 piano D7Nn .rtmn maiao 

.(pyno) n^iynn 

(nmp) 12) .32211 mini D7 n!? osyn nN7» masoa onh (1) 
mysoNa maun D*yn mm tin mowno o»np >^no nroota uoat? (2) 

(nmp) 10) .nvTjin 

(nmp) 8) .ji>n>mn ntmnn nn awn (3) 


nniN 3 ,!?) 771N imNa !?ip o>o 71113 onsv S 2 1 Sj cmmip) !?ip nmpn ow .12 

2500 H2 o mmnnn omna oP) aisP dPiioo nmpnn ow .yaio iniNai noxiy 

. S T n 12 m pmm bnso) A rmp). 1500 y *>n cpoa ^?ipn nn>nn . 5000 Hz ayn 

. S t S 2 7)lNO ASj 

.(ans nN7) 5 m wn nmpnn ow pa pmnn 
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m*m >p^a - nruan ro>ra 


s i 

•-<-12 m---*»• a 

^?w xrpnnjin oinno ,nsq n 
, rpn’7n ’bw ,nmpon 
A mi pn ^opi inn nnN 'id 
(Bmp) 25) .nPa>opn *:■)p bbsw 
oinno f UNO nnnn niD»p onh .a 
on jbPkbbjo n’rm A rmpio !?)pn iroiyvy -p ,mnpnn 'dv nrnnnn 
(rimp3 15 ) .noun - h 1 ? on .nnnnn jin own - p 
□”n nw Pn>pnn pnn woon injo .yoi» woon nnipnn >iw yo on^i> nny .i 
ywpt? ^qnb own Towy yipn nmiyw ’to , S 2 mpoy ono *u<P s t oipnn 
(nnipj 10) ’ 4000 Hz N^n imwn imnn on ,oon n>nn S L S 2 


irmna np>o>a - 

n/3i7 nou mPy nmn) ,pviin o’ou 7>n> inopto w low ,oiPn p> !?w n>n)Nn nun 

* 

• R = 13.6 eV iwno , n = - :1»>£n oion nP 

11 

N^mn oiPnn p> yw yu” ovP nwvrm nPn>n»n n>mNn bn n^q (l) .n 

(Jmipj 7 ) mu>n osao 

(Bmp) 8) .m yinP nwmn nmpn b>w >on>3n 2 m ynN bn nso ( 2 ) 

240 A yaw 2> oow 2w <p>n mio rpyo ,n>o)mnop2N nmp 2w tddPn .3 
mom osm o2iow oiPn >n> o’nsoj low ,2o>y 7m nnoiy r 500 A 2 
y> 2 w nvPo nnwQN nnn .n’o)iDnop 2 Nn mnpn ny 2 oi 2 ) >ooin P>no own 

(nmpi 25 ) .*mya 

mpy vniywoipnn >ji> 2 w nuPon onopouo iN*n» o>Poopou onip nao .1 

fnmp) 10 ) . noun ?o <yyuo mNinw npopn 


5 m 

V 

s 2 


.13 
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m>nn >pia - ttnxzn nwa ybnv 


owipjO p* mpionn pnonn 26 >xwn iooei 59 hob ioub oivbpn 

.u^aip t»\y □>*> 

(jvmp) 13) .u^npn qkbpn )>v >Bi\?Nn ioubh pni nonn *ioon jin nsd .n 
t>\y rvspiiDD onm mojvy, 59-^rnn wu idob jin indb *jbd^ o>mnn .□ 

. t = 0 vnn ^nn )mn 



0 45 90 135 t (OW) 

(jimp) 7 ) ?op 30 nnN^ ono3 nn , o 59 -!? rn >Pini dbd ( 1 ) 

(jimp) 13 ) . 59 -!?ra dwipn 'iv o’>nn jpspb pt jin nsb ( 2 ) 

(jimp) 7 ) . 59 -t>m >)>yi:iB 99 % ip'isnn ow hbd tovd awn ( 3 ) 
7mano> D’unnn jin pnyn .DiTBn o!mp wn pn h 1 ? t = 0 yrniy rv>).j 
.pin n>Sp)1£D 017B2 0!mpD ’3>V*1) 3DTO UN TNJPV ,0)p9 p^v *)oim 

(nmp) 10 ) 


.14 


- 437 - 




1993 


m>ro - nnun ro>ra ytonv 


n*|U bv np>33Q - p^a 


V A 


J B 


(Jinipi 15; .innvyn y>*n noon o*i£ !?\y 
nonn o id B>npn nBNrt rmv B rmpj n>npn nsiNBn ond (2) 

(Bmpj 5) . naun rn^n rm\y in 

BN - )) >3)N 33>tf7 VUD Ninv V31D DUUH 'JV Tl’Vnn Jl>n>ntn IBlTnfl jin ND3 

(Bmp3 15) ,(o>vnB 


.15 


, m ijiddi £ miNy , AB *pnN dvs 

3>3 3^30 >^£rtn P1N3 331BPn^ l?13’ 
irupn om!? 33’in >po , iN 
N^m Nin nvyND tin omnra 
.(O’vrm hnd ’pow 33 m nnum 
tin nt>N\yn >bbj mv^»N3 NU3 .n 
!? vy B’ym jvnnnn nsiNBn 
(rimp) 15) .mn^n yru ui£n 
ri’iipn n^iNnn bn n*o (l; .3 
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trvra - jiruan n^>m yfrxv 



h o>vnn 


M nr\vm ,ri>p9iNi rrrnN npo>i 
pira □ti'morO , R nov*ni 

tznnn *i:nyn piKo 3’nu >wnn 

.(n o>*nri hnb) O npunn 
oni> ,nni)D nsaa nppnn nwo 
*)ivdd v nn>nm m inorw y^p 
npt»n ypm y>^pn ,npon!7 p>wan 
.(nrp)t nnon\y rwp no>^:i vp-^y n^yi) 
!?\y n’nnnn nrpnon t\h Nvn .n 
nnNP (y^pn oy) npunn 
(jmipj 20 ) .nwunnn 


nw»J»nn > 30 !? (nponm y>ypn) nznyon 'iv n>w»pn n>njNn tin a\yn .2 

(Jirnpi 15) .nnnN^ 
mw oyon in mw ^?y annn .1 
ypnB f TQ’un ~ps proa y^pn 
.(a o’Vin mn) nponn npoa 
nmynn jPB^mn jm>nnn >no (l) 
(nnip) 10) , T3pn »m mpm 
now naayjon 'iv >»pn yinn o^n (2) 
(nmp) 5) .-[pawn bn pm 

2 o>vnn 



.16 
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m>n^ »p*iq - irmin ni’ni 


yaifr n ov - »y>an pia 

innnnv poit?>n nnn 7ipD 1 ? moa onmnn >t?K>7 >k Kt? 200 Q uimojinw 71) 
njiam , 100 V Kin 7))n t>y nnnn , 244 V Kin upon >pm t?y nmon . 50 Hz 

.d»:pdpdk on nnon >my t?D . 166 V Kin t»t?on 
mint? nnw d>n t?>t>on i?ywi 7))n t?yw o^upoNn o’njinn oidu yi7D .k 

(Jimp) 10) nipnn 

:J 1 N DWH .3 

(Jimp) 10) »on t?w rpnwn jrm)jinn (l) 

(Jimp) 10) . Won niK-iwi (2) 

(Jimpj 10) .D*nn pat? t?’t?on }y njiDn pa yoion w7Dn jik kse a 
(Jimp) 10) .bivnn t>w D>nnan jid7)K>7 jik vviv .1 


mpDn nnn ,o?w7Jia 7 nijuiw ,^vna ig 
Tiai v nnnn . 12 cos5000t :Kin 

20 Q 

t»!?pnw n)n .m>avpa t yatni o^otnia 
3 m H .^NH’K Kin 

’t?c>DpGn fivn jik awn (i) .k 
, t?apn 777 I c ontn t?w 
(Jimp) 15) .(“npjon niufr on>a) ipvy yainn jt>ih jik p>si 
it?\y yomn ji>iit tiki t?>t?on 777 I L 07m Pvy >t?ft’opDn 77^7 jik awn (2) 

(nmpj 15) .(7ipDn nnn!? onn) 

D7rn t?w ’t?£>pp£n 77^ nnw i L 1 i c O”t?o>opnn aoivn dido DKn .a 

(jimp) 5) . r?)0) mpDn 777 7aiyn 

.7ipnn 777 naiyn D7?n jik ksqi t>w D>D7tn nmaN>7 jik 0070 j 

(jimp) 15) 


I It 


0 




10flF 


440 - 




1993 


nwa >p*ia - imian iwrci yi'pnv 


tmm trfrywi mm - ngngn p*ia 

jpdcoh noon 7yn n’oco nonna nws 7w man .19 
.(o’vrm hnt) "ion 1 Nin 
TO^n 7o ii’7vn p7n7 nnn *viin 7v njop jiujd 
.TWDnn 7p7pnn 7an nN*in:j .n>£rt»> 7yno 
nmonsnoai n>aoa n'»o 80 7o nooinoN 7n7a 
7p7ipnn nonnaa n>ooan Tiny nan n>n 34.2°C 7o 
(.n>ooD n”tn 7’imivyr j in psfc >Non hjin ) .n"D 76 
7o p>7yn ip7nn Nsnm nniNn 7o ^n7n inn .n 
( nrnpj 10 ) nonnan 
: 15.2°C 7o nmononoai ipsod n"t> 70 7o nouinoN ^n7a .2 
(nnipj 20 ) nonnan 7vy yi>t?yn p7na Nsmo mwn 7\y ^n7n inn (l) 

(jirnpi 10 ) ’7p7ipnn nonnan nNnno (jpooan Tiny nau) nn ( 2 ) 

. 1 cm 2 n7iy n>ouan noonv 7 a , nun nan 7o pnnnn >7a7 mato o>o>oin a 
(irmpj 10 ) . 1 cm n ninoa n7y> mrsno n>aoan ran n*p yian naon 

npm cpn 6 m 3 npoon naNon * 20 
.nniN7 n nin an ,o’n 7i:»n 7\y na*p7 
f -nj>2* 7m roNonnn ownn o>nn 
. 100 cm 2 t>v annn 7 nn nuoo 
now, tip* 7m naaa7 o'tom o’nn 
noon 2.5 >0 7ni i7o annn 7nn 
.naNonn t>7o wsm onn 71m 
7yn 20 m n3m N*n3 nznan 7in7 onm aipsn 

.3 kg c K 

10 — Nm o>nn mo’M . 10 J — Nin nopwoNn \n7n .{tponn hnt) naNon7 
m m 

(nvnpj 12 ) ?n:nan 7 n amn npsnn o>nn cpn>m> nnmn n>Na .n 
( imip) 30) ?naNonn ib D>nn ^n7 inn .3 
□”>nn yjb dnh .onniy o^n onrm nnipsai ,naNonn n7iyo jin d’p>uod a 
(nvnpj 8) .noon ?yiap tnoi in iop ,7 t 3 naNonn t>7o 
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1993 


rrvnn >pD9 - nruan imra 


np’Mmmfl - p *id 

PvnwiDjooa o^)"p2 Dvmujj (7°C) 280K Pw niiu-iDflua o>b vpi .21 

.d”odn>7n owra ,(37°C) 310 K 
• 4,2 gpK Nim ,nm\ 3 "i£)non Pw m oinra vnp o>«n Pw Puun cnnn >d ,mn 

(nmp) 5) .mnyrn mKnono jin awn .n 
riNiwo (i"pn 3 Pd) d>dh Pw ji>D>j3n n>;n}Nn jp^pbdd vibw w> dnh .d 

Cnmpj 10 ) . id on ramyno 

™ mPa i”s .m pPruo (nD’aom jidivot) n>onuwa PPun >u>wn dn N^n a 

(nvnpj 25) .7>3iw>n3w nmmn 

^dPi , AQ = 0 pPt ,n 3 > 3 uriD oin ruom pN pmn aiaiyn "pPnja :mvon 7 >}$p .7 

{mnpj 10) .m iisnui nN>iwn p>n iduh . AS = 0 oj AS = —2. nnoun 

■ AU = Q - w :Nan ]fiua noun np>»jnttnjin Pw pwNin pinn n -22 

pi mnPn) aso rn>*pji9 in momv np^pnonn P>n .svspjio mnoo mN Pd 
•D2^n n > ^ 7r,J i^ ni’iPn JiPspBsrvD Pw r pDion dsddi ^nPnnnn d^xjd 

fnvnpj 10 ) 

hdsdP mnn naivnn) nnno i>Pnn luy >*»□ no) n 7 >vodw >K» 3 no .3 
(Jimp) 10) dPiP>jd pwa imN *uom ,(>iipnn 
d>wwo mi , 400 K Pw niiDDonwa o>N*a) ypiuN-m >Pnh>n n Pw o>Pw 5 a 
.nnN n3>DD'inoN Pw >oiu ^npp nn>aoiooN 10 Pw >nPnjin ^nPw jwdnhn 
( miip) 20 ) .nn Pw rPDion m'icnojDon bn awn (l) 

(jimp} 10 ) .un m-py rmwyiw nriayn bn 3 wn ( 2 ) 
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m>ro >p^ - imam m>nn ybHv 


wyian nwnni nmn - pia 


T vp"ipn !?y nfn* uno rmpio ,u tno u jmon Jir^n >mj intid 7>)a^vy o>*rmn .23 
. o,6 c Nin ,yp3pn f n*m!? on>3 rir^nno nnN ba jivpnon inu 





■ Ax- 


0.6 c 


<ZB 


-> 


7 n////////////I//!///!/f/l/////// 7 Tr/ 7 IJ 7 


B n>2?nn !?\y rmwno mo 
: A nWro jvon> 
?n>ON^pn npoaon >at> Cl) 
(jvmp) 5) 

iniomn mm >at? (2) 
(jmipD 15) 


.N 


pa Ax pmon tin mo *on ,rumr» ^\y wni !:yo mxm A o>^nnw vm .3 

. 180 km nth u Nairn rnWnn 
(nnip) 10) .rmWnn mvy W3£>” na^n 'pv my\y nm nnvD nsd 

p 73 y f A n>Wnn u”\? uiyv >a4?y ,pt noa ,3 'fjnwn jviot nsd .) 

□V dyosj B ji^nnv vrt Ty^nsnsn !?yn A n^nn u>m T3\y ynn 

(nrnpi 20) A n>t?!?nn 


nmaon nuov , n pip^n* piano , 140 MeV/c 2 N>n W nnuon j\vm , rr p>p^n .24 
.{poiay nom) nnwo jido ion Nin\y v uno»w!n , 106 MeV/c 2 N>m^\y 
.mp*iannn otf? nnittn nsdj tt n p>p^n >d iiji3 

(nnipo 15) . naun nmonm ymn mo f pion n p>p}nn ymn on .n 

. Am = 34 MeV/c 2 Kin |i 'im tt nnonn rnuo v ~jdh .3 

? Amc 2 y mw in mop ,itm>,mp“iann3 unumn n»nJN ONn 

(nrnp) 15) mom 73 on 

(jimpj 20) . MeV jm>n>3 nnw NU3 .imumn ^vy n>ruNn dn non .1 
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m>m ™> n:i 


pniK - wnv p*\z 

.□on:*!? DNnn^ ,n)i\y “nro o >_ i7OTn .o’nono inn^ )n>) 7 )wd7d^in:i np>77 7 >yooP .25 
77VWD B nonm , 1 MHz n o»Pip-py o>tfno 77*0 A 7011/3 :Dn«no >)\y -jjiivynp 


. 7 MHz 3 D”!np-!?y D’oino 
:D>77rin wi M 711m ji^oipNn nunjjinn >)”dn» aw iu j>)o l ?v nbiun 













HK^H 


• M *P’ m:i x vmy bn 7i7x£n N ix < yu iflNi? ^moovy ,xnpHD rtrwino D>D>vnro 

x , 5 mm 



n>n N ^nn mspo o>7n o\y nu^p pa oontn vnon (I) npnaa 
(nmp) 10) -x >:nyn nN u\yn .movnp>n 2.5 
- I Q inmiyvy >^ip-Py tun inn 1 ? m’vi A lonna i\yon\yn (l) np>m 
. 0.3 I Q nri”n nonon \?7pji N 7tn 7lino itmnv p\yN7n inn no^ny 
(nmpj 20) . N nn n\yy ddd xinn 7\y no^oiNn rnayn jin a\yn 
pwN7n 7nn 7\y uimiy n* mpon n>nr no . B lonoa o^onwo (2) npnna 

(nmpj 10) ! Nn 

(nmpj 10) .pOJ ?mp’73n )n nnN 7D3 wonvynP norm nr>N3 
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m>ra wma itow 


na>n^ o>apiya iwnw’w ,D>wm onmn o>Nnn> d’oid nin’on jmayna *26 
. d , C, B onmn nwi!?w nm: nmnnn bw ynnNn a^wa .onun *ia>N bw 

^omrmian oo>o pn!? 


D 

C 

B 

nmn 

2 

4 

0.5 

mwn!? wmn m-rnnn ynn) pin - T m 

(niyw) aa’Na >aan nan 

8 

12 

6 

(mvw) m^i>a o»n n>xnn pt 


minnn yna rt^ian iJii^>yow , "tc Dioitwma onmon onpiyn nwttw 

. A 0 N>n 

(nnip) 13) .o>apiyn in inn ‘izb !7ipwn cp>nn nnmn pt m awn .n 
pm ? T m yiaa 73 >nh iinn *uiw n^mn ni^yan n>nn o>apiyn p hpn may .a 
(jimp) 13) .plain na>Na onnn rrmnw amnn !?a T m p? iniO ^ mn 
. pm miyw 24 inNt? nmnn jn^yon <ina inipn o>apiyn p m>N may a 

(jimpi 12) 

(jvnipj 12) . gni ?mPNn npna* wnnwn^? y!?»n n»n o’apiyn van m>Na .7 

np»o>flviWH - >y»VJn pna 

- oimwpn jin noma wnwn >a anarm ,wnwnn nu^oin nmpn jin cppto “iwnd 27 
. * max ~ 5000 A t?i 171K3 n^>w ninpn pov n m£>>D* 
(miipi 15) .wnwn na-^y nmwaonon jin awn .n 
( nvnpi 15) .(PPan njnpn paun) wnwn nimm nN awn .a 
(rvmpi 10) .wnwa nnmttn mini 7*>a aaun a 
nip owa cnyrpn) omnw o>iip o>y>Din wnwnn no!?Din njnpn onopoua .7 
(jvrnpi 10) nainiwao >np nyaint? na>on nn .(aoiniiNio 
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(Unseen) *ipn nnym rrwin >p*)D - nmn nwa 


nrmw ,^nopoo ip win 771 * . 1216 A 'iv yiw o>iuo > 77 dpdo ipt? 28 

. 1277 A n>n ,nPDp^n p nnN onopotn 
(jimp) 15) .djinh rpt>p^>n 7w mpmnnn nn>nn tin nvyn .n 
(J imp) 15) - 77 ip>\y jin -asm ,ujin£ moppn i?\y npmn jin 7 iyn .2 
rpupPn p 'pNn-*mD ^n y>inn (nhrun oinna) mnpn <p\y 3 

,. w 

4.2 x 10 — ;Nin 

m 2 

□nn inN 7 d nn>ro\y ,o> 2 did nt»3n N>nvy nroro ,n>op^)n ^vy noon jin nsd 
(J imp) 20) . 2* 10 30 kg orp 7 hn ^3 num 3.9 x 10 26 W N’n 


ipn imyo 

o>’!?o\yn o>a>Di b\y p’mN irppn 


rn^p i>2 njinn t?vy.nop)03 >7D\yn 3>m in oi?n nasty jin iNnon ,72) yrro mn y>o\K 

.aoin 



:N 2 n 7 >>sn ,m nu>j 77^ ,nrmv irnvrp 
;7>JDPvy D>«nn3 iNinai , A , B , C O’pin nvy*?ty oy nroip - 


1 B 1 A o>p7n^ -am» 7 hn 301 :nooipn -pro onjitnan oooi >j\y o>Tnnn o>p7rP 
; C i A a>p7n!? 73inn p\y 3031 

inosiprt jin mrob vn 
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o>7piy rn>TO Vw oivyi .2 

. 0 - _mA 'iv oinm (ini>£n pn pnn) >)onn />^)n nopioEN 

. 0 - _voJU ^ oinra hni'on jin pno) 

5y ,B i A 0>p7rP 73inp\y 3>mn v >flw n PN>3py nnno 7QC>fl V^3 n .3 
.p>J3\y ^^?X3vynn yaypa nvsNn o>nnon omp to ^ tnonnP PVP7Dn 
.py^av nvpion nwenn tin m owni ,4 Tipyn "p^ nspion oipKu rP3D pn 

. C i A o>p7rP iain/3vy aoin inv n rvtnvy PiNninn pn ysa .3 

nysruy jinnnn 'jv (o*7>:* roivna rmpj) n\>3 nnuNn ,pnN on>* ninym vo~\v A 
, B y A pa\y 3’Diy m»>NJi)Dn jimpjn pn + 3 po .ononn >3W3 7nN nuy 

. C y A pa'dJ 307^ piE>NP)on nmpin pn 03i 


. pp) ?P’\yN7n 737 713 tf? 0'>3>37D >TVy iJV D’P>01Nn ONH -5 





1993 


(Unseen) ^pn jvnyo - nruan iwnn jtow 


i”Jn >:n by nuvnu^ ninon rw7JN>73 nnipjn >ob o>v>own jin pp 7 o .6 

.no/ppjon 

jin n’)\y pcnub rmn on ,9 TiDya 7PU no)3>b>/D 7 »j 7jn«nb 

(nrnpj 30} a£m S»Ego .mrpj - p!?n 

?nnnn pah oun pa ivy> pn> Nuan o»p>own >w» hpn .n .7 

----- .pm 

.3>D~in b^ nmmnn dn ,nnQn pab o*i?n pa on> Nuattvy ,p>3iNn 7 me nsb .3 

.pawn nN cnoi ,nrmnnn jin n nsa 7^0 lacn 

□y n:up >n nb 7 > ,nnob 7 \y> urn} nsdj wn 1377 oatnvy ,a> 37 n bv jmunnn dnh .8 

.7220 n>by nnfln n»by 

^bovyn a> 37 b nmm ,nn£b 7 \y> oma N*m 1377 oafnvy >bnwn a> 37 b n£H 7 p>a .9 

•nnob 7w> pn>a nsjm n>N 1377 oatnv 

•■££1 !0"N3 IN D’pin I 7 JV 3 NU3ft Dt 779 DND . 9 V OW 1 7711^73^ nbblDn by .10 
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nvsio nnwn 


1993 - nvarc nmvn 

a=2m/sec z .a v=3m/sec .K .1 

a=(m/l2M+m])-g .a Tb=Mg Tc=2-Mg .H .2 

t=0.71sec .1 W=0 .A h=0.05m .a .3 

nn>ia n>pflm a R =2g(R-r)/r (1) .a nbyo v c =V2-g-(R-r) .x .4 

R/r=2.5 .A a T =-g (2) 

k=21.93N/m .A T=1.2sec ; f=0.833Hz .a A=15cm .X .5 

ti=0.3sec ; t2=0.9sec .n ti=0.6sec ; t2=l-2sec .1 

E=0 (1) .A W=5KQ/a .a F ’9PaE=KQ/a 2 .X .6 

V=0 .*r W=6KQ/A (2) 

Uaa’=16V ; U BB ’-8V ; U CC '=4V .X R=24H .a R T ^2R .X .7 

E=0.0108J (2) Ui=15V ; U 2 =45V (1) .K .8 

E=7.2• 10 _3 J (2) Ui=30V ; U 2 =30V (1) .a 

Ui=30V ; U 2 =10V (1) .A 

B=0.02T .A 4-10 -4 N/A .a .x-'yy-n.H .9 

1=8.22mA .A y-!7x-D.a x-'j y a .X .10 

fi= 3.125 .1 .11 

t=1.25-10 4 sec .A f=3750Hz .a fi=3000Hz ; f 2 =4500Hz .X .12 

X=228 A (2) E=54.4eV (1) .K .13 
Xi=303.9A ; X 2 =256.4A ; X 3 =243.lA .a 
X 4 =4697 A ; X 5 =1216A ; X e =1640A :0>3tm nip WllW .A 

N=6.25*10 19 .a .27 > 01 vh nat m ,59 noon naoo .K .14 
T=299days SX Ti/ 2 =45days .A 

w=V3g/L .A a=7.5m/sec 2 a=3g/2L .K .15 
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nvQio sinwn 


EK2 = r m ' v2 'OT E Kl = |.m.v*.a w=niT 


mv 


.K 


2 111 T w- (m+M/2) -R 

doy>a k! 7 mpn yinn .*r u>=o .a 


(pL=48.5° .A L=0.79H R L =219.8Q .D .VQttA >vmn .K 
.y&tt) nn&n .K^ .A Il=0.48A ^> l =- 37° .1 I C =0.6A fp c =90° .K 
P=67.25cmHg (2) P=2.75cmHg (1) .D 4cmHg .H 
P=3-10 5 N/m 2 .A P=2.58N/m 2 .D v=4m/sec .K 


/pStfl p*1 PDA .T AS = 14.34 J/K° .A K^7 .D T=300°K .K 

W=15,008J (2) T=159.2°K (1) .A 

At=5*10 _4 sec .D u=0.88c (2) u=1.2c (1) .N 

Ato=4-10 _4 sec .A 

E=30MeV .A A(rnc 2 )-omop .D p v = .N 


Z=4 • 10 s - k - -~2 
sec • m z 


5• 10 6 kg , .3 x=2• 10“ 3 m K 
secmr 


I=Io*9.6* 10 s .A 


B .T C ,A B .n Te B = 3 hr ; Te c “ 4 hr ; Te D = 3.43 hr ,H 

L=3.95 • 10 26 W .D T=5800°K .H 


M=2.11* 10 41 kg .A r=286.6Mpc .1 v=0.0477c .H 


.16 

.17 

.18 

.19 

.20 

.21 

.22 

.23 

.24 

.25 

.26 

.27 

.28 



1993 


1 n9t>o im>9 


npusm - i -laoo pnsra 


nyiap K>n «iwi bv n>p 9 iKn nrpranv omn <pia nib 9 nt?nx> (l) 
:K>n ,pb ,<jun nrpno . 3 m-i <iun bv pnynn bn n>iv b» 


Ax _ 3 
At 1 


3 


m 

sec 


.Y n>3 oiiuo K*m n>v>9inn nb>93n n^KD jik (2) 



:K>n n>v>9in nb>93 bv pnynn nnou 


.K 


s’ - 


2-y 


:1KDD 


- 2-1 
s - IT 


:XK$y\ ,y=lm ; t=lsec :bY>ob .Dpsofi *rnK nK nreu 

= 2 2 

sec^ 


.2 —2 :K>n Mian >39 by tniDn n:*iKn 

sec 4 


0 2 4 6 8 10 12 14 16 18 20 22 24 26 



1>n ynn n>n> Kb Y-n n>* >9 by yap} noo tynwi aspv pvao 
baa ,pb .nr n>an n>nbnnn nrwio Kbb obia ihs>w o> 9 nn nvtiw 
pmoi Kin btann .naixn iniKa onvnbw o>ks »3 on yvn y*n 
.n>nbnnnn nn>non >9 by ynpin ,nov baa o>mpn» onv >pamn 

bv nsiKiin .5 naiKiin iii>a a>on Kin Av nn>n»n >u>v mopn pi>a .1 
>aba Kin mii>a\y g *raian nyiKn bbaa pa ,m nnp>»a ,nonx3 <yun 

.noo > 9 ba Kin Av mopnn pi>a pbi ,noo 
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2 naoa pmoa 


npopo - 2 naoo inn*s 

:n>y:n coaun rnnbob mma toom oonoi .k 



Mg Tb Tb Mg 


bipon appnn non >3 bpoa noon o>Kuai ONaon <pAm an>n <yun 
.(Mg - Mg = 0) oaKb niio nbo ronyan by byian 
sf Y = 0 :bip3 ,o’Qnn TnKb nmon monoa 

T b - Mg = 0 

Tb = Mg :pb ,a>n b omn nimnan (l) 

sf y = o :bap3 ,bpoa noon K>n da nHynin ,nb AbAb mno o’ornia 
T c - 2-T b = o 

T c = 2 -Tb = 2 - Mg :pb ,K>n c oinn nimnan (2) 


)na ,m <pAn psikp ok Koab na (l) .3 

ooaK m) ,TnK <pA3 nanyan ba by banonb 
.(nm Kb toann osiko *iok3 ok* moyb 
:o»i«»n nmia noibo tobyia nanyan by 
Mg-i non’ lyio nionno 73 non Mg + mg 
.nbKao iyio nionno 73 noa 
:rmyan b 3 > 3 Ab pom bo awn pinn dk ctinj 
(M + M + m) -a 

:a UK *rmi 

2m“+ m ^ 1 :i-» 1 D i 7n * q>n:i ri ^ 35 '' 0 g taian osikoo poan 

a < g :T3on nyiKna mop a nuiKon ,mannn pp noan >3 

nyao n>bK>snoK nanyn K’n n’bynno poaa mio n>nn nuiKon (2) 
.nobKnnoKn niaaynn b 33 torn pom ’pirn nynp nronnn 

3w K’no pP3B ,nyinp monna m noan pirm nnKb nyi M noan .a 
. m noan ni’n Bab mono >aa ,bpon >100 msas 
maa okoa 5pAn ,poia bo poKin pinn >a by ,bpoa boo ayna 
.*io> ipa nynp nvonn ik nn»a io>n ,o-npn 



SF = (Sm)-a 
Mg + mg - Mg = 
m 

a “ 2M + m’ s 
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3 iat?n ynma 


np ’130 - 3 *1200 pfl’2 

.□ini main nuaan Po mi mm >a mono mm noaon numnn .h 

y’Ppn pa mooPa mvuinn Jiv/nano ponm ppna :o>pPn oo nPnoP .a 
p mpn ywm Pan ,nt ppna mono HP noaon numnn ,^vn PiaP 

.nwAjnn Pa 10 a ,aono 
mono n* ppna .oooo nanp y>ppn oy *rn> ,^yn Pia nPiy own ppna 

.mPPan noaon numnn 
.mnuinnn annP *po ,y’Ppm '{yn Pia Po nannuon ma>non nn hsoi 
m*v + m-o = (m + M) -u :mnoonna mpn yinn movy 

.. _ m-v _ 0.02-500 _ m 

U “ m + M “ 0.02 + 9.98 “ 1 sec 

nP>nn rmpa pa noaon numnn mo>n> mrya mun n>\y nn Nsm 
.(2 aso) mun k>o rmpa paP (l iso) mPyn 
nP»nn mipia nnaian noaon nuaann aio>nP omm aw>o nn ama 

.mPyn 

:n>n l asm n’PPan noaon nuiwn 

Ei = E k i + U G i = i-(m + M)-U 2 + 0 

;k>d 2 asoa mPPan noaon numnn 
E 2 — Ek. 2 + Uq 2 — 0 + (m + M)*g*h 

Ei = e 2 :irm nmpm >jw i>i Ji’tton rwoHft 

(m + M) *U 2 = (m + M) *g*h 
U 2 l 2 

h = 2^g = 2^10 = °' 05m : > N3 ° 

nmn HP noaon numnn mnn) naiay nysao nun oina nimnon .x 
pi>a pai 01 m mmnon pa mmno pvao (mPyn *rPnoa mow 
nm noit-n aonai (p>ooi turn pa mmn) 90° mon n>n moapnnn 
w = F-cos(a) -x :miayn nnou >aP ,naiay nysano HP 90° 

a = 90° => W = F-cos(90°)-x = 0 


2 » 0.05 oinn tiihP on>a ano pp nin ^yn Pia nPiy i>Pn naun .1 
h = E*(l - cos(<?)) .mop H»n nasun mmniy ia 

cos(0) = 1-^ = 1 - _ o .975 g ~ 12.84° 

nyuno pPna y>Ppn oy Plan nyonP on»nnP po mop n’linw pvao 
.moono nPoioo Po miiom nyun H>n aia>pao 
.inn anno pm yaa H*n naun k>o impaP oio>j>on mipio pi-n 
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4 *1900 iniPD 


np’33B - 4 jVtfl’a 

mviJNn) ,n>A*oK ’bip’v mm c n*npia <inn nn>no dk Ksai .k 
n>an *piKan Pamm nwn «m -nn>n ais>nn man >a ,nio«/j naaan 
TinTO na A nmpja n’bVan Amen nuiwii ak mwi .(nyiiAn jn>ai> 

.(2 asa) c rmpy? (l asa) nniiaa <)nn 
ti'imiD nmon APK>sioi9n nnniKn aw’rP oimn *ivy>a ak anai 

Piaoan 

:K>n l asm APton Aaaan mviJKn 

Ei — Ek i + Ug i=0+ m-g-R 

:K>n 2 asaa n>!Pan naaan mrvmn 

1 2 

E 2 = E K 2 + U G 2 = 2 * m 1 v c + m-g-r 

Ei = E 2 nma o>asan aiy ya Aaaan mniKn ii>iw 

_ 1 2 

m-g-R = jTn-Vc + m-g-r 

v c = y/2 -g- (R - r) Papal v c an Taiaa 

’fPa mw' Nin c nmpia pai nyiiAn in>aP p>va Aimnan iiva 

,n!?ya 


(C-a >pmN jnn) aimon tana lima N>n nPumn nsiNnn (l) .a 

:Nin nPaui ,r ltnmv/ 

„ _ v 2 _ 2-g-(R - r) 
a R - T - - - 

P>apa pvaa mg Ppvan ana tPAa nmii A’p’wan nsiNnn (2) 
pi»aP Pia *jian Kin mg man pm c n*npia .nyunn pmP 
a T = -g :N’n n>p>\yan nsiNnn pi nyunn 

nans D nnipaa inn>na .nPiyan np>t>nnn prom kP ^unw na .* 
man na nrunan K>n it nimna ,n>onpn nrunan ^a nPm rovP 
:oqkP nn\y Panin niam ppwan n» Py Pia paion Poanoisn 



vd = Vg-r : Plain *pyn nK a’si 

: (2 asa) D-i (1 asa) A nmpin pa n>non nnaiNn dk nnwi 

:K’n l asaa nPPan nuaan nuniNn 

El = E K 1 + U G 1 = o + m-g-R 

:K’n 2 asaa nPPan nuaan nuruNn 

1 2 

E 2 = E K 2 + U G 2 = 2 ' m ‘ v D + m-g-2r 
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5 -i 4 *i£>oo rmniVD 


Ei = e 2 :inii ons&n wi pa tviaon mniMn pmw 

1 2 

m-g-R = j-m*.vo + m-g'2r 

v D - V2-g-(R - 2r) v D ak *T*m) 

V2 *g*(R - 2 r) = v^gM- :n>onpn nmiKft m mwo 

2• (R - 2r) = r => 2R - 4r = r => 2R = 5r => ~ | = 2.5 


Kin n^KD ,<mn ?y onyion mnian o>vnn 



:kih AB nt»t?on yopn nv 

:Kin (X iiv!)) ntvtttft p>won ni!)n 

mg-sin(0) 

niman >ipv^ mw n>n> nt nm> no 
mnian ^ipv 7ns ,<p*n >y 

.t?9KnnV Y pirn 


niiiyi nyun Xi nrano pirn Kin Y pirn mman ^ip\y pOK 

yi <pm n>n nia n>n k!7 ok) .!?ip\yn ,p^ 

^ v 2 .(two ^>\y yopa k^i *i\y> ipn 

SFy = m’aR = m*g- ± 0 


.1 


- 5 jniw> 

>n\y pn ttimio <pAn\y pmo .<yiAno nn>v> ksdi nyunn nvn^D jik .k 
:K>n nyavon ^p^on >ivw rmpio ±15 cm niKsn^n nmp^ 

A “ 15cm = 0.15m 

<inn pov imip) >my nyiinn t>\y mnt nmpi >iw po pvn .0 

T = l.2sec :thk *iirno pr inn 1.2 sec Kin (y=A naipin 

f = T = \~i ~ 0 833 Hz :K>n ^viinn nnnn 

T = 2'7T*^^ :k>h noionn mmn nnnon pt rrntni .a 

k = m*^j^- = 0.8-y-^2 = 21.93N/m ipOO 
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6-15 laott nunmo 


>yvin vmnQ nmn .±A nspn nmpn hmkjdo iPipwan nnw .t 

t = 0.6sec ; 1.2sec :o>Knn |mn 
K>n n>mi ptn ,pnynn mm nit><iHnn K>n unman mpoKJin) 

(<p>^ p>won nioQKnn 

h’wki rmpn ii”n ,Ppwon mipn nonKra ntnpwnn raiKn .n 
t = 0.3sec ; 0.9sec :G>Knn pm >y>nn vnuiG nnin .on^n 

:pnynn *r»Dn , 71 m miimn nyunn l 7 ipiyn ninn P\y pmn .1 

SF = -Kx 

.>nim Kin V)p\yn ninn ptn PPiy Kin pnynn t=lsec yxn 
Kin nr win Pipwn non pi>n p^i ,n!?yo ynpi >nvnn pi>nn 

.n^vo ><Pn 



bo\yn - 6 *i9o» inn>9 


,)np’D;i ,o*iaj 0 rmpm >Pawnn n*nyn 
.□own omp-npaw oayoon nwan PPxa 
ov Poann A ivoon p ’Pownn nron .Pik 
>P avnn n*r\yni D poan p »Pavnn n*rwn 
p ’Pawnn nn\yn dd Ponna B ivoan p 
p *1 Kin nK\yw ’Pawnn n*rv/n\y 73 ,E ^yoan 
F-P Kin iJivpiy ,C ^yoan P\y >Pa\ynn mwn 


E c = K- 


:iP*tiai 


PK’sioian nPaaaP mw nmpiP ^iw'Ka )yoa imynn mnp 
w = Q-v 0 :K3in\y iyoa:i ,n*npn 

o’PK>im)i£)n Piy nKPpo ni’n n» Pd 0 nnipia PK’sioian jik awm 


Vo = 5■K•~ 


:owon n\yon n> ^ o’Dnun 


W = Q-V 0 _ 5 -K-%- :pp t K>n n*myn 

a 

IDoan p >Pawnn mvn Poaa F n*npiP ^ycan rmyn mKP ( 1 ) .a 
ntww *p ,c ntipn iyonn p ’Pawn m*n jik f n*npn 

,t> 9 Kjia o nnipia >PPon ’Pawn 


kPk ,o 9 kP mw u’K mipia PK’moianyy pvaa n*my nmi ( 2 ) 

Vo - 6-K•— : ’™“ 

3 

Kinv lima ,o£iKP nii\y n>n> 0 tvripn Pmmn ^Knnoian nr nnpmn 
o>^K>^ioin n\yp\yi G”ni>n o>^K> 2 tt>ia nvP\y tnnt?a nnmo n>n> 

.nr hk nr i^on>w 


.1 
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7 *i90Q inn’9 


!?owi - 7 inn>a 

*iNio .nnnn upon pimn *rsn ya ntnpon nminnn 3io>n jin 7’mu .n 
R .v*r»s non nvniNn »iw mryn *rn 7>t> 

:*iion onninn BC *nini CC’ Tim 

Rbc - Rbc + Rcc = R + R = 2 • R 



2R 


:7>ipoo amino BB’ *uini BC’ *mn 

-r i>. . , - r bb’ * Rbc _ 2R -2R _ R 
R Rtbc ’-Rbb’ + Rbc“2R + 2R- R 


3’ C’ 



:AB i>S> *1101 *aino B’-^ B yo, 'p'lpvmxxn 
Rj AB’ = Rab + Rt bc = R + R - 2 *R 


2R 


B ’ :AA’ ixft !?>npDn ntiino B’-t> A yz >ipwn *njn 

Rt aa* 


2R 


Raa 1 ‘Rt ab 1 _ 2R -2R _ ^ 



A* B’ 
A 

R 

A* 


€ — Ij ■ ( Rt + r) 


Rt = “ r 


Raa + Rt ab* 2R + 2R 

rinnan ixft *110:1 lamo A'-*? A ya tnpon *mn 

Rj — R + Rj aa* — R + R = 2*R 

.2 -R-V mw nMpwi n>:m>nn nmMinn 

:nnom vyrnm .a 

:R t jin rrnj 


e=34V ; r=30 ; 1 t =|A 

Rt = jh ~ 3 = 48n 

Rt 48 

R t = 2-R => R = y = Y = 24 ^ 


:on option 


:Vnpn n>^3 


^?v nnoni nr>nn *npa njio yn vnonV nuo A’-i A nrnpjn yn njinn 
A :Vmn >V^on o*ivn o*m on:i\y R -mm jvanan nmjnnn 

UaA’ = t - Ur - Ur = e - IjT - It*R 



A’ 


. , U AA . = 34-|-3-|-24 = 16V 

It Iab* 0 J 



:Nin AA 1 vo pa own >JVONn oa*n 

U AA » _ 16^ _ 16 _ 1 
Raa* 2 • R 48 3 


I T r - Uaa- = 16 _ 16 _ 1 

! 1 AA’ *AA* n ^ n a n n A 
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8-i7 naoo rmnn>£> 


vopi onrni P! 7 in ontn pi onann Kin bAvan iko^ omro oirn 


Iab* 


= It ~ Iaa 1 = ~ 



:AA’ 



Iab’ Ibc’ 



IB 1 -!? B in ^ipon im oa cnn m ant 
7 Ain ^tt trim into *pp it 7 o>oP o>) 
tnrn k! 7 > r ^o tai Kino nmpin pi ^ipon 
( 2 R *?V *TA} Kino BB 1 1 A 31 ! 7 Vm 
:Kin B’-i B nrnpin pi nnon pp 

Ubb’ - Ub’ 'Ribs’ - j*R = j'24 = 8V 


:Kin BB 1 iaii ourn woko onrn 


Ibb’ 


Ubb’ 

Rbb’ 


8 

2 -R 


_ 8 _ 1 
48 ~ 6 


AB’ oim pi ononn Kin Dim BC vopi 

:BB’ ontni 


Ibc’ - Iab' - Ibb* = j ~ z = jfA 

:Kin iPv nnon p*i CC* iaii oa out nr tnr 

Ucc = Ibc 1 ’Rcc’ = ^-R = ^*24 = 4V 

imsP noon o>nr onAi >iot? m^inn K>n oir nPsajin Pdo pvio) 
^nm iiji<P iiiTvn !?ik ,nno»>© Pip’oo *im> nno n!7Kon ak 
(nrn> o>iiioD q>tai >arxKto oa no>Nnon uPton 


^Avnn t?o n>ns>nn n^ipon imAjnnn niKoi nooinn m>n imp oa .i 
rmpno Kin i>mn biinn Pavjoi Pbm oin nro !?in> Kbo -p , 2 R 
.oPAVon pi bun pk ir nupp .dim bo bwo bim c 


blown - 8 iat>» )rupd 

:Kin moi onunon oPip >io bo bipon bn>pn 

r _ c r c 2 _ 8-24 _ 

Ct Cj + C 2 ~ 8 + 24 " 6/iF 

Qt = U'C T = 60'6'10 _e = 3.6-10~ 4 C :Nin yipwn !npn Py ^yoon 

.non dnDinnn d>*ipno thk bo Py lyoan da nim nx )yon 

:p*7 ,Kin >ap bo b>y nnori (1) 


,, _ Qt _ 3.6-10“ 4 lr Or 2.6-10~ 4 

Ul - Cl " 8-10 6 " 45V < U 2 = rZ = "'vTTTTvTT = 


C 2 24•10=^ 


15 V 


(60 V Kin o>mion 01100 pmb po mip>ib) 
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9-18 *i9od nnnn>9 


:N>n nPPion n’Paonn n»vu*tn (2) 
E = ^-C T -U 2 = i-6-10- B -60 2 = 0.0108 J 

(oonPi Pop Po Po nuiiKn rot * 1 * 191:1 oonp pioo *io9K) 


Pio>pn n>n nopPKnn minn rotoin 09 P .pp C 2 Popn Po Pio>pn 
□opno (C 20 ) noppann *iomn npp Pio>pn Po nP9onn 1 P 0 

: nopPKnn 


C 2 - £r*C 2 0 


:kid nopPKnn oomn nK3in map Pio>pn ,pPi 


^ _ c 2 _ 24 • 10 6 

c 2 o - -- t- 


g-io-e = 8/iF 


an>PD nnon pPnno o’nt cpPop on pood tpPopn >101 maa ( 1 ) 
11*1119 loo ’K fpDoo >o >PPon mp’an dm *111191 aP) nnoo nno 

( 1111 a 

u 1 = u 2 = 30V :pPi 


.0 


:a>n nPPion roPoonn roman ( 2 ) 
E = 2 * (J’C’Ui j = 8 -10 6 -30 2 = 7.2 • 10" 3 J 


+q -q +q -q • ninop maoi Pop Po Pd poon moo .1 

-HI——HI—— nm\y’ c 2 Popn Po Pio>pn ninono iivoo 

*iao> Ci Popn Pd nnnno *iido ,vPd nnnn 

,>ii>o aPP 

q 2 = U 2 -C 2 0 = 30-8-10 6 = 2.4 ■ 10' 4 C :ainC 2 Popn PD poon 
:ain ,24 /iF -P ,310 ,Pio>pn nP*nn *inaP .Popn Pd nnon 


U 2 


Q 2 _ 2.4-10 -4 
C 2 24-10 ^ 


10 V 


U!=30V 


:>u>o aPP oioao ,*iaoi c x Popn Pd nnon 


bnvu - 9 *iat>a inn’* 


na paP no ,no» >9Po Kin pinn Pd >oiinn noon P>D9 qo man 1110 

.moron Ppon 

I / nvnP *t’*id niiion noon ,vo’ o> >PPo ’9 Pd 

— & .noo 19 P 0 n>n> mono no x iivoP y pmo 

/\ F ' 


• K 


B 
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9 79t?o p7H’9 


Oioim 7103 ) o!?p\yo fin oa rm>t?n 79t>ot? <* 013:1 ntao^ <*n>u .7 


ni7>on 7900 N 

1 

2 

3 

4 

5 

(10 -4 N) N-mg 

2 

4 

6 

8 

10 

(A) d'irn nosiy i 

0.500 

0.950 

1.50 

2.05 

2.50 


.*?pwo nvwi ninKO mAoon >7 >o3Aon ni7V nnw rm>on ^pwo 

:°|7An 7i>^ rmmn ^pwo onm p* wonwi 

F (10~ 4 N) 



*nno^ >77 .wow nmp3n *k 7ni>7 inpn ip ,v»n mm ,7>ny3 .a 
1*n ok) ipn woo niKsoin nnipi >nw 7h73 yi9>wn jik <pAno 
.(iom 3» ipn l?v nvnpin wonwnt> 7W9K mno nmp3 
rimipin hk ,Pwob ,7n73 nPw mp>07 
Ii=0.5A ; Fi=2• 10 _4 N ; I 2 =2A ; F 2 ^8*10- 4 N 
W* 7>onw *n>70 o>7>sn n>wK77 oa wonwn^ 7W9K) 

(onniw >97 137m jii>h>ok nmo Ampin wonwn^ 


AF _ F 2 - F a ^ 8 • 10- 4 - 2 -10" 4 
AI I 2 - Ii 2-0.5 


4 



:Kin yi9>wn 


F b = I*B•L*sin(90°) = I-B-L :Kin !»nn ^y l7yi9n >o3AOn ni 7 n .n 


fiK ^>9700 Olponw 0>K17 13H3K y = ax + b !7W>n ipn HK11WO >9 i?y 
.<pAn yi9>w inn B-L Kin (x jik ^^non >i!?ji >r^7n nmwon Kinw) I 
a = B ■ L 


_ a = 4•10 -4 
L 0.02 


0.02 T 
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io *iat»o inn>9 


bnvm - 10 *1900 inn’9 

P>sion nw>n P>nn mtvi Jiwy^ no pPon lira ontn lira ny>sp hk .k 
ksd 3 P>nnw iirao .nPyn Kin o*itn nt P>ra .PPtP ontn riK 
PPd Py Kin ,PPt?n lira nsi> Kinw >oiAon mwn pra ,PPtm >mP 
.P>nn lira >oiAon ntwn lira pP int .Pkow liras i>o> "t> 



PPra .Pkow liras >oAAon nswn Vtai iPin ,posnn ra>At? ok (l) 
.P*tai iPinn ,Pkow liras >t»AO <p>w pP w> >wnsn 
lira) .Pkow liras ,pp ,Kin >iw>nn PPos n^Ann <iown >u>w 
(Vta iown swks <iown praP miw iown >u>\y 
pin >s Py ,Kin ow>on PPos nsivw ration >oAAnn nswn 
l>o> liras o»n ,<p>wn >wv praP iisn liras 
tiV nP PKOvyn P>ra ostn ins i>o> liras >oiao rrtv isn>w ns 
.x-P y-o Kin >AW>on PPos ostnw id ,non liras 
,R S 7*m jirmnn hk oPnAo p iivsP n>ntn hk onnn swks (2) 
lirai ,pp oPkow >oiA»n nswn .PAyos ostn hk oo>opo pPi 
Kin ii”n ,io\yn iimP vwy lion ov>nn PPos iown >u>w 

l>o> liras 

pin n Py ,Kin uvnan PPt?s ssipw ration >oiaoo nswn 
.Pkow Jims n»n ,<pv n >n>w limb lion liras 
Pkowo P>ra ostn ins Pkow liras >oiao nsw isivv ns 
.y-P x-o Kin >wnsn PPos ostnw is ,nPyo liras nvnP 


0! = o 

02 = N2 *B *S 
S = ir*a 2 


B — flQ* 


Ni -1 

L 


.winsn PPtn >oiAon <iown >ia>w sk swm .s 
:tjQK Kin nma pooon swks ,iiwKsn iown 
:Kin At lot snKP <iown 
:PPon now Kin nown 
rnsisK noP>o Pw >03Ann rawn Kin >oiAon n^wn 


Ao — 02 - 0i 


/4o*Ni*N2‘I‘^ - a 2 

L 


:Kin >oAAon iown >n>w 


mnwion .o.K.sn spy nnwio ont raiA ow>on P>Pos 


T _ e 1 A0 
1 R R* At 
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ll-i 10 *iQon nunrpa 


T _ 1 A3> 
R'At 


>oiian <p\yn >u>yP >io>in nit 

^o-Nx-N2'I’Tt’a 2 


I = 


R-L-At 

4-7t 2 *10 7 -500-20-0.5-0.02 2 
12-0.2-4-10" 4 


8.22 • 10 3 A = 8.22mA 


oil- yarn ba tsi> mnwon nnan npo ,r tun *jtt yarn tnt nmy .a 
nn»Ki niniyo winn mwn nasiy pPi (yap»n onr) mnwo 
>iw>»n tjpoi >diaom <)o\on >u>iy .mnon Ttrnn tit >oiinn <yar/n 
.mvna mrp tfpjai rrwio .o.N.a nnmP tnn 
(yai!?>h tnr urn nr qtt m) 


o’bAfli *i)Nn nun - m>na ’pa - 11 *iao» piva 


mrryn 'jv ip\or\ pmo >wv oy .nMw» wry k> n i>yn iwrry (l) ,k 
.«ju >oip>fc bv nn*i dirnib miw*nn !?y mwo& mm 
wj .moo <inn pn-im >Or» mmynn ^y iraun mmn Vm .k!7 (2) 
o^nuo o>iwn miwnn !?y o>uw m>ny o>»d> o’sm 

.mnwnn p o>jw o>pmm o’ksoi on ok wokd 


.mmon oik!7 no> Nt> 25cm-o yap pmoo omsoin o>osyn !7 D .k^ .o 

f = iocm ; u = 8 cm :on ooimn .A 

:mmyn imou mryo msun mo*rn jik nvro 


? = 1 + 1 
f V u 


J_ = l . 1 

10 v 8 


-40 cm 


>oaP <i« mino mm .pyno 40cm npnnon nono mm mso (l) 
)mK Juki!? po 25cm-o pnnoo ksqi <yxnv ]ipa .^vn 

.nn>oi 

( 2 ) 



oip>oi (25 cm) nonpn n>K*in pnno yn tmm N>n n»n>mn n>TAnn 

:<jnn 


M = 


25 

u 


25 

8 


3.125 


.*r 
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12 -i li rmnn>o 


o’bim niNn jntii - nvra >p a itow - iz nao» irwa 


nmKJin o\u *iswn5 na»n n»Vo>opo 3ip no^iy iapj A rmpiaw na .n 
“jv tt'rv 1900 n»fp nmpon ’jy>o noun vmn ok *ism»fi n .mta 

• >A >3*11K 

Ax = S 2 A - STA = yfl2 2 +S 2 - 12 = lm :Kin 0>3TTn vnan 

Ax = n-x :Kin nm nmKnrfr ’Kinn 

v = x-f :o’^n nnorn po ,bxn TiiKi jinnnn yn *wpn 

f = 1 = -X--n :nmn nmKnnn >kmi hk a’im nnnnn hk itoi 
x Ax 

f = i^. n = 1500-n :ooiyn n k 3 ’si 

n=2 *ivm 3 5000Hz-i 2500Hz i>3\y oimi3 n>rm na’Knon nnnnn 

:K>n nnnnn Pm onp’m .n=3 ■wkdi 
f 2 = 1500-2 = 3000Hz ; f 3 = 1500-3 = 4500z 


nooo imrP ins o>:mn vn9n nPo>va n>nn hkd nosiyv; hd 

,3am iniK rosno tv oiv »au-.»m 


.3 


Ax = (n + ~) -X 


:p3 ,Kin ntnm nm^nni >Ninn 


v v , lv 1500 ( K 
f = X = Si- (n + 2 )= -T- <n + 2 ) 


f = 1500-(2 + j) = 3750 Hz 


:*ipl n=2 -wio 


vnon ,’vsoNn ^kd nn^Din rmptt *rv o>:m «nan i>ny> iitoo 

.o>imn vnon n> W itno *1211 voiori 
.*mndti fl>sn>o t»\y odor nsu *p^ void vnon 


_ T i l 
2 2 -f 2-4000 


1.25-10" 4 sec 


.1 
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13 1 QOO ynil»fi 


n>3Tn» np*o»9 - rwna >jna ytottv - 13 *ia«o )nn »9 


'yv o5nion -p** rmw oi^nn oion y»3»^ nrnrn nuimn hot ( 1 ) .k 


T 7 4*13.6 __ 

E = —^— = 54.4 eV 


. - no>n n>xiiKh mn 


12,400 


A = 12^00 = imoo = 228A 


( 2 ) 


:ion Dinra k>d n’oiittnop^Nn mnpn 5\y n>A*iiNn 

El = ^TfiT = 51 - 67eV ; E 2 = = 24.8eV 


.1 


500 


:in avtan o>on 5\y rwraMn m*n 


E x = -54.4eV ; E 2 = = -13.6eV ; 

E 3 = -^ = -6.04eV ; E 4 = -^ = -3.4eV 


E s = - 


3 2 ' 

54.4 

5 2 


= -2.176eV 


-2.176eV- 

-3 4 pV _ 

-n=5 

-6 04pV_ 

n=4 

u. C V 

_1 1 C. _ 

n=3 

J - , * WCT n -2 

-54.4 eV 

- ii — i 


pi y>ya ny>5nn onopao ,*niyn oidn nyibo ynv pvao 

:*no>n n>py ni»vw9K 

E 2 - Ei = -13.6 - (-54.4) = 40.8eV 
E 3 - Ei = -6.04 - (-54.4) = 48.36eV 
E 4 - E x = -3.4 - (-54.4) = 51eV 
Es - Ei = -2.176 - (-54.4) = 52.224 eV 


.n>A*iiN p>aoo v> nuwKnn rivnwaNn m'yv'y pi 

X, _ 12,400 9 . . _12^400 _9 _12,400 . t 

40 R 303.9A , A 2 ^ —256.4A ; A3-^—-243.1 A 


51 


iw no>^9n onopatovy -p ,n>yvnn iyiw o>moNn 

:o>nvQK 5 a nwi5v 


.A 


E 4 - E 3 = -3.4 - (-6.04) = 2.64eV 
E 4 “ E 2 = -3.4 - (-13.6) = 10.2eV 
E 3 - E 2 = -6.04 - (-13.6) = 7.56eV 


-3.4 eV 
-6.04eV 
-13.6eV 

-54.4 eV 


n=4 
n-3 
n =2 
n = l 


:on 5An *yviH 


\4 = 


12,400 

2.64 


= 4697A ; A5 = ^50 = 1216A ; *e=^^ = 1640A 
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14 )nn>D 


imrui np»o*a - n*i>na »p^ pbNV -14 *iaon inivfl 

:ynop>K mrowoi i»na5 inn ino»« pm p~ nipnavna .k 

n-» p + e _ 

*iat>n) ivoioKn nonni 1-n Pta (ooioinan naoo) 'oiokh naoan 

:yinp nKvo (o»jno»un naoo + o>aionan 

v 59 v 59 

^26 > 127 

.27 Kin >k>ioko naooni 59 Kin noon naoo 


.tVJ’Am 6.25 -10 19 11KW OV 30 mKPvy G>KVi HOIK ‘p*’ 1 p (1) .a 

o>j’V*iAn moan rvuno niHwa ov 45 mKPw niKnP p»a <pAn p (2) 

.ov 45 Kin o>mn ivsno pr pPi nnipon 


N = N 0 -e _X£ 


:K>n >n>opKin*i aion>K Pv nip-iannn nnou (3) 
:(o>oo nnmm jik *vkyo) na»y*rn ynp jik awna 


X = = 0.0154 

T i /2 45 day 

N = o.oi-N 0 :10*711% *iK\ya Pnin >a>anAa 99% ipnovn ok 


0.01 -N 0 = No-e^ £ 
ln(0.01) = -X-t 


:a’ui 

: on-run >a\uo in K>uia 


ln(0.01) 

X 


ln(0.01) 

0.0154 


= 299 days 


.Pnnn >a>y*iA *iaoo mn> oy ivaot in Piai -pin oPoipn >a>y*iA nat»a .a 
Jiipnann Pan p ynp *iK\ya oPaipi Pno >vyiA p\y PPnn naoon 
.Pnn py *rnK py-iA oPmp Pv> pok i>v*ia ‘iPno 
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15 1£)0t3 pin’9 


rvvyp «|» bw np» 03 » - m>na ’p^ - is natjo inn»a 


on>n oiovo^ oniA nr ms .oion rsnon !?p\yon tm byi<> oion ^y .n 

^ P L .oion !?o noo>n nupAi Kso^n :m>o 

7 = r' F = j' m S 

St = I - a :o>oAoion ^ipo ^as nonAA n>nmrn nsiKnn 

I = j-m-L 2 :Nin in^pn *myn n>^ on>n ,oion *mnnn oioio 

^•m-g = i-m-L 2 *a ;tap31 sno 

3 ■£ 

a = JTI -^O 

a = a*r :Kin Jimpn n^iKfini nwnrn mnKiin yi nopn (1) .n 


:oion *piK n>sno Kin noon ono *?v m>on own 




7.5 


m 

sec 2 


mi’on t?vn >d ,nm> nt>m K>n B nmpAn *?v nmpn nsiKnn (2) 
.imipjn ^ nnr nwntn nsianni ,nin> n^o 

T 3 * g , 3 • g 3 irv ir m 

3b _ a ' L ~ 2^L’ L " T“ “ 2' 10 “ 15 ii? 

jik mwj .n>A*iAK >^ip>oo ksoa >DJKn :aso:3 n>n>mn nn>non t\R 
.>dak isoi oion nn ntipAt> (l iso) nnnon rmpA 
n*np3i jimwn n>!7K>sioion nnuNn iio>n!7 oin>n mo>o dr nni3 
)o noo L/2 'pv pnno u»n pdak oion no*! noon ono nsoj m 
.>poiK oion nvmi noon rmo KSOi nn nmpjn 
:N>n 1 isoi iWton noion n>AUKn 


Ei - Ek i + Ug 


L 

*2 


:K>n 2 ison n>tton noion n>Ai3Hn 

E 2 — Ek 2 + Uq 2 = j B I"W 2 + 0 


Ei = E 2 : inw o>ison 00 )>i noion nuunn )i>no 

L 1 T 2 
m *S*2 ~ j* 1 *" 


.A 


:tapn , I 


m 


•L 2 


VC.M. 


:i>sj 


L 

m-g*2 



w = 
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1993 


16 inn>o 


n>\yp iw fip* 33 o - n*i>ra >p*ia pbNv -16 *1200 im>a 

.>n>mn ymn novo y’Ppni npo’-rn pa nwAinna .K 
Li = m-v-R :*taPa y»Ppn Po Kin >ti>wn yinn nivmrmn oaP 

L 2 = 1 -w :Kin >n»mn yinn .nwAinnn nnx 

n’uP on>a npon P\u nonnn oioio Po maon Kin lonnn oioio 

:>n*npi <pA Po nonnn 010101 .nvaaoa 

I = i-M-R 2 + m-R 2 


Li = L 2 :Papi >nnnn yinn mo>oo 

m-v-R = (i-M-R 2 + m-R 2 ] *w 
m-v 

w _ (m + M/ 2 ) -R 


E k 1 = 2 -m-v 2 


:y>ppn Po K>n n>oi>pn nuaiKn nwAinnn oaP 


:n>aia>o Ji’oi’p n>A*UK K>n n’oi’pn n>AniKn nminnn nnn 
Ek, = i-I-w* = 


c _ m 2 -v 2 1 2 I 

Ek2 2■ (m + M/2) 2' m ‘ v + M/2 j 


’(m + M/2) 


niio ,npt>nn Po aia’on n»aP oma ,moAinnn >iaP ’noun yinn .a 
. oaK Kin au>on n^i y>Ppn nyun ip pa pnnono pi>ao ,t>aKP 
a»n >PPan ’n>nrn yinno tnynv iimk >n>nrn yinn *ho>y/ pino 

.yun kP nponno *p oaK iKV’nP 

nv*n n» Py >ra>n nia n>Py Pya >a novo kP naayon Po >npn yinn ,*r 

.•piKn *ma Pk nainoni yiapn 
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1993 


17 inn>o 


patem tnt - m>ra itow - 17 *iao» iniva 

yA*i Pm .tAin py nnom P>Pt>n Py nnon i>i yaio vinori v>v/ iivpd .n 
P’P t>n Py D»y>nn o’nnon didos ’VA>in >PPm nnon nw va~ii 
d”Po>t>pnn d’myn Py o>y>;iy)o d»:i>op9Nn d’myn Pi* ,*TAim 

.d’liv D>3mi d>wmnon 

R=2000 ; f=50Hz ; U Z =244V ; U R =100V ; U ZL =166V :d> 11 JiJn .n 
I = p = ^ = 0.5 A :PAym dim iin P5 d*np K^m 

U 7 244 

Z - -p = g-g = 4880 :nxi n>PPdn nmyn 

Zl = = 3320 :nvi P’Pon P\y nmyn 

:Nin nn>mn P\y mmym n>PPm nmyn )>n -uypn 

Z = V(R + Rl) 2 + X 2 

:nid o’lxnn Pw mmyni P>Pon Piy nmyn pp iiypn 

Z L - 


Z 2 = (R + R l ) 2 + Xg 
Z 2 = R 2 + 2 - R • R l + Rg + Xg 
Zg = R 2 + Xg 


:N’n mwjn DNiiiyo 

:N’n n»i\y mniwo 


:njWN*in nNiwm rpwn nniwon hk n>yi 

Z 2 = R2 + 2-R-Rl + Zg 


Rl = 


Z 2 - Zg - R 2 
2-R 


488 2 - 332 2 - 200 2 
2-200 


219.80 


( 1 ) 


X L = Vzg - Rl = -v/332 2 - 219.8 2 = 248.80 


( 2 ) 


Xl = wL = 2 *7r *f • L 


f __ X L 248.8 
2-it-f 2-7^50 


0.79H 


:N>n !7>t7t7n 'iv nA>nn tmin 
:Voo 
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1993 


18 nDoo ]m»a 


yaib>n o^t - nvna |fow - 18 -iao» pwa 


Carl 

w=5000 ^ ; U Zmax =12V ; C=10/iF ; R=20O ; L=3mH :OOWin .K 


X c = 


1 _ 1 
w-C 5000 *10-10-® 


= 2 on 


:Kin Papn Po aA>nn (1) 


Ic max = U y“ aX = ig = 0.6 A iMIfl P3pn 117 ’PO’OPOn OUT) 

nnaino) Papn Py nnom upon nno pa yain wian pKiu imao 
.upon py nnom Papn Py oivn pa yawn \yi9n ’in (P’apoa 
tt/ 2 7>on Kinw ,Papn Py nnom oivn ya yawn vnanp mw 

.nnon nK onpo oivn no ,(90°) 

X L = wL = 5000-3-10- 3 = 150 :Kin P’POD Pw OA’nn (2) 

:K>n 110 a o>iamon ,7Aini >PK7>Kn P>Pon Pw nanivon naayn 

Z L = VR* + Xl = V20 2 + 15 2 = 250 

I L max = Uy ? | nax = H = 0.48 A :Kin P>Pon lit >Po>oaon oivn 


nK onpo nnon ia ,iah P>Po P\y P’ai >iid <py Kin nvn <pyn 
:N»n <pya oivm nnon pa y9ion vnan .oivn 


ts(v) = tt 


Xl = 15 
R 20 


0.75 


ip = 37° 



,oivm nnon pa kPi nnom oivn pa nmvn Py uPkiuaiu pvao 
PAyoa Aimw >aa kPi oaK nmva Kin nnon iwkd nmvn o»n 
nnon *a , -37° K>n nmvn nn ,oaK nmva Kin oitnw >110 

, 37 °-a tnm nK onpo 


o’oivn oiao pi ,omon o>oivn pa yaio vnan v>v pi>ao .kP 
o'umnnn onPv o’>Po>opon o>aiyn kPi >PPan oivP mw o»yAnn 

.omw noova 


73 > 7 ’ Py mopn na’n o'oivn nK inm 
mK .o’a’aiP l L oivn nK ,Pa 07ip .piaiw 
:Pipwi nKnoP oiiAma 09\yoa \yonwi ia 



-A 


I = V[Il-cos( 37°)1 2 + [I c -l L -sin(37 0 )] 2 


I = VlO.48 -cos(37°)] 2 + l0.6-0.48-sin(37°)] 2 = 0.49 A 
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1993 


20 -i 19 1900 nunn>fl 


o’nni o’bmn min - m>na *paa - 19 naoo }nn>a 

:nis’nn 'pPn hn iinb n>9t?an *nov '(nP naoina I'lsn •pp .n 
Po = Pi + P Hg => Pi = P 0 - P Hg = 80 - 76 = 4cm Hg 

.n’90Dn nay nan nmw> aimnn '(nPm naicnoBon >ia>w anNP .a 

.h-a n>9t?an *nay nan nN ptn 
Po = p 2 + PHg :Nin awn mpaa o’anPn paw 

p 2 = Po - P Hg = 70 - h 

.ioo-h :xm itmraa aaNn -nay *piN 
.S-a aoaiaan ao now jin pta 
Vj = (100-76) -s = 24-s :Nin i asaa nn n9i 

V 2 = (ioo-h) -s :Nin 2 asaa nn n9i 

:on oaiion 

Pi-4cmHg ; Ti=34.2 +273=307.2°K ; Vi=24-S :1 aSB 


P 2 =70-h ; T 2 =15.2 +273=288.2°K ; V 2 =(100-h)-S :2 a*B 


Pj-Vi = P 2 -V 2 
Ti T 2 


:N’n onAn nNiiwa 


4-24-S _ (70-h)•(100-h)-S 
307.2' 288.2 

(70-h)-(100-h) = 90 
7000 - 170-h + h 2 = 90 
h 2 - 170-h + 6910 = 0 
h = 67.25 cm 


:Papn a an 


(loocm-a anv Pm awn inn>9n) 

P 2 = 70 - 67.25 = 2.75cmHg 

a’iNn n9i mopnw p>aa lcm-a nih9a nPy> nmuaw n>9tnn nan 
'pPn p ppn tnm Nini ,n>w '(nPn nPianP naan noanaa NiPan 

.naioan n9om nN )JNan 


o’Ufii o>bn 3 D min - rwna »p*ia iii?N\y - 20 *iaoo ^nn»a 


.ww 0.1m 3 v>»n ,np*Tn 6 m 3 o’on np>£>t> 
:niK\y«n g>>dp nrpno t)H d>on np>ao mwi rxym 


Q = A • v => v 
Ai'Vi = A 2 *v 2 


= Q = O- 1 _= 10 m. 

A 100-10 4 sec 


A 2 = 2.5 ■ Ai 


K 
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1993 


‘lpn rroytti 20 


v 2 = 


a 2 


Vl 


vi _ 
2.5 ' 


_A°_ = 4 JH 

2.5 sec 


.4 m/sec im>non ronn^ O’ksv o>ttn 


Pl 

/>*g 


Vl P2 

+ ^- + Vl = —“ 

2g ** P*g 


v 2 

+ —- + 
2g 


Y2 


:*!nra nKiwoi wnnvn .n 


:on o^uiin 


Pi S\H rmi 

Pi = p 2 + P ' (V 2~ - V — + p-g-(y2-yi) 

:n>m 

Pl = 10 5 + 1Q3,(4 ^~ 1Q2) + 10 3 -10-(20-0) = 2.58 • lO 5 ^ 

.oaKnn >oJ>pr> *n’Nm ,o»ol> nn>no inv yn onaw aww 'i'ivdo 
n>m nri’D ow nn’non >3 to’nn JiMirmn ^n3n jin popn nr -o’N 

:Nim im '(nPn ’oi’pn nti’Nn .im> 

Pi = p 2 + p-g-(y 2 -yi) 

P, = 10 5 + 10 3 -10-(20-0) = 3• 10 s 
1 m- 4 


o»towi tpvn b\y trvpn - ^pr\ mayo 


.i 
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1993 


7pn n72yo 


I (mA) 


:on ,>niD>K iqiki f o>t» 2 pji>on d’smn .4 
B-*? A in yniNn + 

c- 1 ? a in ■f n 9TNn o 


o + 


U (mV) 


07* )>H 7\yK2W [11120 fli\i>K7n "[77 712i>!7 012172 OOnSIKn OW 

.t>DN minb 2 ”n vby nnon , 2 > 27 n 


.5 


7\y> tmi >2 ,nnoni 07 m i>2 7 vp t>n> [»dko B-b a [>n [>ioiKn 

•U —1 I [12 7\yi 1p2 n>97A [IIQKJIO 

U = I-R :dniK pin hk o»pon 7Ai Kin nonn ,-iv> on> o”p^ [ii >20 
:nKin mm 7^pn s\H divna ,u bv nmpaisD I Kin <pAni 7 hko 

-i-u 

y = a*x + b :K’n nv;> ip by fiibb2n nKiwon 

.^7>n yi9>v> Kin x >ib*i inb2n mn\yon hk bisoon m>Kn 


Kim l/R Kin u obn inb2n nirwon jik bisoon 72iKn ,iat»\y mpi02 

.'pan yio>^ 

.ipn by (U 2 ,12)~i (Ui,Ii) :nmpA in\y 7 n 2 i yoivn jik>^q d\yb 
I2 ~ Ii :Kin a yiQi^n 

U 2 - Ui 

(?TW t«m pn nvrwb <pAno ooiron nKnpn 2b oi\yb 2i\yn) 


a = 


_ l 
a R 


R = i 
a 


:pbi l/R-!? nnw nr yony 


nbm nminnn -p ,7ni> [op yiDivnv; b22 ,o7ipn <[>yt?2 mm*; i<o .8 
C-i A [>2 [»aiKn .(R nminnni a yian/n [>2 *p 9 n on’ wi) 71111 
.r»ym robin 2077 imAinniy 72 [opi "[bin <pAn ywvv mno 
K^n mm nnob 7vi t?n>2 K20i 1277 dnrnw ibown 207 Kin 7Ai .9 
.b7Ai 7bin iPy nnonvy b22 ,[op 1277 07rm> >bovm 2127 
bAVdb OKiin2 miwo oip7nn nno .o.Kon 71011 own nbbion by .10 

.nnon 7ipo 72ino vbKvy 
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1994 


n p>xm - sttvan sw nn 


1994 xin»m 5 -i 4-b nn>a nrni 

iiirnn - 'N p'Jn 

.1-5 nfmion umnn vj^vj *?u irmr? r*?u 

.ypnpn nmin np*in pNn o run .40 —- b\y n>Ji^nnn nvunna nbyn ripnn pN 

din ijiini ji-npin) pNn nn>nn noDNnn npntn vrin pi nn:> *ra>o n 

fnvnpi ij) ?(vpipn -rniyn 

(Vpipn 'jv) mipn lrpwm ,rDvn >d^d >3 vnn uvio\y “p tj>to ,y ,oipn n>3 .□ 

pNn npnt yro *mw t = 0 pNn npin mnnv 
:onNJinn o>o*n 0030 

.ypipa niiynd yvfc iv t = 0 yrw # ptn t>\y pNn oipn riN (l) 

(nvnp) 7) 

.ypipi nnyno yrfr iy t=0 win ,ptn 5\y n>^pnoD PNn nn>nn dn ( 2 ) 

(nvnpj 7) 

.yp*ipi nnwo yrfc iy t = 0 wno ,pin ^\y nmpji£D pan rawii jin (3) 

(jivnpi 7) 

10 — nypp jin'noa nua irra niny dtn •> 
s 

wnhn ivnpp # pNn nvvnn UDDNJin npntn y>m pi hdd tow (1) 

(nnipi 5) *mion nnxi oind 

DiNn !?\y inno jvnpp up*} N>nw >od . pan ivn>nn t?\y <p> doid (2) 

.yp-ipu pNn nyno yrP iy t = 0 win ,ptn ^?\y n^pjiDD , niton ivra 

(nrnpj 4) 
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1994 


n - jimnn iwra ytonv 


G *rnpri> *ry A rmpjo . >paw uw>& !?v yjn i?vy wun to into 7>js!?\j/ D>vnjin .2 
yupj ,w> nip ABCD inborn yv>p .ravmno rmvra awn h >y ^Dpunvy >dd 
oip>X3 to mnvn ivmpjn . 0 iotdv 7>yD !>vy jiy>p N'in DEFG ^ran 



o>cnmn jin id psn o>vtnjin jin dtipd pwd 7 jrarutt pnyn .n 

. F -i E , C, B mupjn toi OF n OE 
rmNnn . jrn>npn m\?pi to wiv F “i E , C, B jmipjna ton ^22 
(.*td^d on®!? n^n onwpiin >tm:£ un»jin!? \yvn 7 TO) . tnpwn mpm 
otid — D^ira *nop) t>\y idii>d jin pmm ynpb ito n!? 7Jiyit> dn : 2 s ? o>y 

•DTIpB pioa IWpiin TO 

(nvnpj 24; .nupi !?d bvy wira bn todp t^>d non 
* uoo , C rmpn nn>non yntf? mw B mipn im^non tnn onh (l) .d 

(jvrnp) 4i) vm njnn pp 

n ■&»» 5?vi> , C rmpJD nsiNrin nnw B rmpn nswnn onh f2) 

(jimp) 5} .poi n;»o pp 
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1994 


np>iDD - nvuan yftHv 


.o'vnjia nNinn:> ,“pD>n nun >p£BN now t>y *w> ip iniNi? n)>»> d>vj B *i A D>im 3 

^rm , 6 kg n>h B no inun • 10 ~ uiwho tm>i 2 kg N>n A nun 'iv muo 

N . m 

nui>) ijitoi , 800 — non ympp v$P minNO “no* B nw !>n • 4 — wn»n» 
m s 

.nmtnb 




aaocad-i 

b 77777777 / 7 / 777777 $??. 



nrn> *pN nwo) nwMnnn in h 1 ? d>d)>h ovwd ihn Pd Pvy um>n» bn nvn n 

(nnipj 115J .(vap^ A <in ra 

)inp n umo yr>P iy vsps rmwnP wo A no vnn y>D\y yam p~\22 .a 

:V^pn P\y 

. -non >mow B n A o>dob >w bdivo Pp jpwpn n^Dwi onh (1) 

(nnipj 7 ) 

(Bmp) 5) . Tipn now o>oon >)v> BDnyn Pvy y)nn onh (2) 

,rm\y o>£mn norpno ( n>:n» v Q P n nisronn nwo .) 

(Bmp) 4 ) .n nn>no N*n ( 1 ) 
(jimp) 6 ) .yapn nwionn Pvy mon my>vyn bn nso (2) 
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1994 


npooo - urtiQii nwn ]Y?hv 


(nmp) 6) ? "noiwo rmimn nvwi” >n>o (l) .n A 
.pm — p dn ?noiwo n’JiKnn nvun N>n Jimmtt nynwi i?o onh (2) 
yn» oopm ,noiwo munn hj>nw nmrnn nyujil? nmn Non — Nt? dn 

(jrmpi 6) .nows imunn N>n y>N 

. 0.6 kg nnonw Jibipwn miwp 'iinnrin nsp^i r nopTi!? iwp v^P ^vy ii>l?y n*p .3 
. O mipn JiNsm Ji7ipwnni f >i£D*i osbo iotinjo 15 cm _ o “piN yopn m ohjoo 
tin Tonwi , M mi pt> O rmpjjo r non >ol?:> 10 cm ntnpwnn tin ira t>jo!?ti 

.nrmnt? mm v$P n nw .nnipn rt?ipw)on 
(jiiiipi 8) .jrnmin ntnn pi jin own (1) 
fjmipj 7-j). M mipn nnvno jpipwnn Vy ^>opn non tin own U) 

. M nupiO O mipinjo ntnpwnn rio^wflo im^Jin nwvw mioyn tin own (3) 

fnmpi 6 ) 


mo !?y rpwomn n^oin nsiNni r = 10 7 m lornn ,niowim>N i>n >ypm no!? odio!? ,5 

yy>o (ooion oiniD) R noiio JiNsmn f A nnpio nm jdjd nmwo <ytt - 10 — N>n 

s 2 

.□Don >jo 

(nnip) 8) . A mipio jvwoinn n^oin rmNn jin own U) .n 
uiofi ipmn yw n^p^ioo ^un jisinji jin on non poipio <pa owoo (2) 

.□Dion >jo tv A -n inyuno ,ooion 
(nnipi 10) jiDDnun n>i?yw jvvnnnn rmoiin jin oiwo 
jjio'yn ooio >ioo iny>io vn tv monw vnn 'pin jp>oi fwn tin *pyn ( 3 ) 

(nnipj 5 3) .nO>oin *jwo ii 3 V ]uinji Vion pPy Vioi Jiy>op myiooNo 

fjimp) 10) . 30 ion >103 ^un Viio now nn>njon jin own .o 
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1994 


- jmun nvnn yiimw 


■jnuin - 'i n'Jn 

.6 - 10 m'PNiun (unnn vft'o ‘ju mm 1 ? y‘jn 


, x "D "PS D’KSO) - q '1 + q D’lVOO ’’i'V -6 

- # -*-► 

+ ^^_” 9 x . (n o>vtnn hni) d Kin on>P3 pmnm 

N D>vrm , x -n -i>3 tiw* imp* nn»p onti .n 

(jimp) 6) . -non >psNn» *tovnn mvn nav (1) 

(jimpD 6) . -non tdonto Pew nn Vhpsjoion mw ( 2 ) 
yinnw oinrtn owonn ew p3W vup^ - Pd x *n -p>P on^nn Tpjnawra 

.m yop^j 

? 2d P DPyoon >jw pn pm»n bn >73 f nw^ w>w mnyn >he .□ 
(nnip) 8) {.rPNwn eitd jny*»N3 irawn jin nd^) 

-pjp ,nn m owun ,Bi A ,o>)iyo o tow ooPio onna >)w ohpdo fi) •> 

.3 o^vnrn TNUiDD^nN P»wn rnw 
-—► pm mo m onmn tin onnoa 

v rrnann nntP dnh PBwnn mwn 

, 73071 - hP OK ?0’>W3 D>7VDH 
, A 7vr;> !?w ponn p>o inn — p on 
. i3tm » b 3H3 po»n i»>o ihei 

(rimp) 7) 

PEwnn mvn iwo ,(l) «pw nn> 




2 o >*nn 


©0 


i [j>vnn 


( 2 ) 


(nmp) 6?) .i D*ifnm -ttonttn pio 3 mn 


i 


“477- 



1994 


- Drain nvn:1 


e 3 r e 2 , 8j »"io nnipo rwPv Wov f P»vn bay© into pw!?v D^uin 7 
, C ftow ,*jp . R 3 , R 2 , Rj o>to nvftvn ,nrmn!? rrono nwwsn Drwmvnuinv 
.b'i a mw osn ii> \y>\y, s jn» d^xjnd tuvai? mn» 



. a asn!? S mm jin onowo .n 

.o>E 7 tn >3110 nN , 7 m>n 3 opy ,13 ptn jjrnnn^ o>^nrm jin pnyn Cl) 

(Jimp) 2) 

,niNiiW3 vfrv own ,7in37>p >pin 7*30Pyi >>y»n >wn jiiysara (2) 
.nnipnn niyibvy 717 o>73ivn o>mtn jin ni^ p>j pimv 
(Jirnpi 12) .niNiw&n jin 7ina> vtb 7 )>N 
(nrnpi 2) !7irm>p >pm d>doi3 » 7in>\y >pin P>n 5y (3) 

. b □*)□;? S innn jin onovo .3 

nm»nn nnNi? Rj Ton 777 73W1 onin jin 'nmn >jitu niysai-o not (l) 

(nnipj 8) .Dim 

HOpyifO R3 TOTl 737 731VH D71H JIN 317>p3 7NJ1J0H <]!) V>OTO C2) 

(nvnpj 6) . b 3^)P s ywn mavn ynn !mn ,imn 

DOnt 1>N >3pH 777\y 71V3 ,D7t 0711 R3 73JH 777\y pJ1» 7*0 13DH (3) 

CJinipi 3j) .D>iyU£ 
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1994 


town - nmin nvra ytonv 


, r 3T>n>DDn nnrmnm £ Tfrv n"NDn\y n^np »id n o’vrms imran ^»>»n .8 

,«d>^nh’N w m>TO n>«o»i R n)n\yn to , R 0 vnp to 


£»r 



. R rDJivon top imam tin n rcnym dohw >wn .« 

qDO HNSITO ONH 

(xmip) 4) . napn ?ini in pp V 2 nran (1) 

(jimpj 4) ,-npn r^n in pp Vj nran (2) 

jwo 'twm I Dim jw omim ,R nuwon top jmujin tin a>wn 3 
.> o>vnmi n o>vnro nriNira niT>ion rnNsin. v 2 "i Vj o>nnon 
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1994 


“ jivuan w>nn tfow 


:D>£mn ’)\y >d-^v yap 
(nmp) 4) . pm . e 0 '’Nan nN (l) 

(nmpi 4) .pm .n2»pn 'iv r n>mion nmmnn jin (2) 

(nmpj 4) .pm • R 0 nvninnn nN (3) 

v i 

(nmp) 7) .pm ■ — m^y wpo tJjym >!?p>d>£) tnu m>N .;* 

. 0.5 A Nin Myna oitn ivkd , R nmran im nnonnn parnn jin awn i 

(nmp) 67 ) 

t?w n>r»N >t?ya o>p>p!?n nmtw 
>cmn mwt> npm (3.2 x 10' 13 J) 2 MeV 
0.8 T mnsiyw , 10 cm anna vnn 
iniNb ny) nothin .<nn iin^p mim 
jin^pi f C n:nnw Myn ^w nwp 
23.05° t?w irnin nmn i-onwa mwnn 
.(cpwm r\ni) mpnn nmo* onn 
t>w n>onpn n>niNn onh (l) .n 
mnwn nmtwa p>pbn 
mwn 711 nayn rnpw 
(nmp) 6 ) . pm puwon 
nxn^Na p>p!?n bw yjnn ond ( 2 ) 

(ni-np) 6 ) .pm P*»>»n nivn 711 nayn niapya n)nw 

.inuptan iyoxfc nm ntt'frNa p>p^?n 5a ivon o pro .3 
(nmpi 2 ) .n»V?Na p^p5n 5w >Mynn M5t>nn pim pin nwn (l) 

(nmp] 14) .p>p5nn nwn nN awn (2) 

(nmp) 5 j) .>o))nn mwa p>p5nn 5w nviuin pi nN awn (3) 



-480- 





1994 


'jyyvn - iivuan ybnv 


wipdi f B = 2 x 10 - 5 T H>n yin n wd ^\y d>ito nma >oitt>n m\yn !?\y .10 

ra np>c>3 m nwa to pito .o>nna hkitod ,>psiNn pion oy 60° jo n>m -un> 

.mn rppoiN ho>ud v = 150 — ^?vy nvop rirpnra to Nin I :DU^ nwtiw 

s 

>pDiNn ynon oy 60° m mun t?!?is Kin in abwai ,onjd pitoh Ili^ra 

.{D’vyin nK*i) v = 100 — t>vy nrap 

s 

ynmsp p3 pmom ,oidot <pjb jiidiino croon >o:d j>bi» loinn >wv croon 

. 30 m Kin 



.pm JD^oiDn ni^p )>□ D"nd iim ill, II, I o>3!?\ynn lt»K3 .n 

(jrmpj 8) 

:0”KD *1311 DnnW D>a!?vyn DJllND .3 
(nmpi 5) .pm .ninTO in mp n”NDn dk p>* (1) 

pm>n iw»3 pw O 10 & pimn ik K*npb anpn) D»D)Dn ^yy nsp nt>K (2) 

(unip) &b 2»5 

W"KDn (oniiw ik) nw (om^vsa ik) o»D)Dn m*p paw 0"NDn jik nso .5 

(jimpi 6) .vup 

CniTipi 6 ) .pm itroon >D13 thk!? d*u naiy (crabw i^>kd ik) n!?\y m>N3 .7 


-481- 




1994 


mmn >p79 - nnmn m>ro pbNv 


nrni via - 'a irtn 

pi9 *?3n iittn rftNiu o>iw o>p79 >)vo nibNtu >jw *?n innft 
o»b*rn 'iind mm - jwttn pna 

byn wv 50 mra asm >jnipi 7iN npn .11 
7 >nbn .(o>vnn hni) pn >b:> mypip 
by mpon b\y mn mm inpb nsn 
.mnn nvny jvnw ^bDn mypip 

»«o 50 

Jl>yp*lp by >3 D>HD> 1 >ND ( 1 ) N 
□>snb 7>»bJin bim >b;>n 
ipwn pmi^nmw nmy 
(nvnpi 20 ) ?mt> 8 Nin nbvy 
D>b 3 pnD ynB “non j>on nid 7 inh mp ibnnvy maivn *po by ( 2 ) 

fnrnpj 5) .fi) <vytn omm w 

pn nvy> o nsdi f mnN no no nvnyi noion nvnyn nN ^>bnn 7 ’nbnn (3) 

.>b:>n n>vpnp by *np»n bvy mn mm jnsu uvy 7 nN n:m 
(nnip) 10 ) .rmnyn nvnyn b\y ipwn pnn nN u\yn 
.pnn >bDn mypip by n 7 n nun nbupnnw 73 mpmn nonn nvny .3 

.DUO >bDn nN D’NbEK) 

Nbon >b 3 n mypip by nipnn bvy n7n mm nbupnn Nb ynn non (1) 

(nvnp) 8 ) .nun 

m nninb vn onh ,nvjnyn oipo nNi mpDn oipn riN o>w» i^n dn (2) 

. non mpjan bv mn mm mypnpn by aw bipb >id ,m»nb in >bDn 

(nmpj 7) 




-432- 



1994 


m>nn >pno - nvuan ro>m pbav 


(rrnip) 10) .jno noxynopDO bv uibivo jmnpy jin mspi non n .12 
.n»ob omp 5,000 bw )no byi lonnopoo pm .1 
(jimpj 15) ? A, = 6,563 A ipn y>ov omio ib’Ni 

. mpn ?i ‘pytav nonnopoon miyn dithd y*ab )jto ha ~piN hvh iy i 
.n?rm tinh cnrmb ^njo d> ,o>Nnn >Nb) mw ,jmno y*ib pm >3 ron 

(nvnp) 15) 

punnupQun bv anoi mms (7,000 A - 4,000 A bj >:iin oinn) pb iin nmbN .t 
rron pnb >)vn non pi ni>Qn jumpro mmi oinn nvm .mob limi 
(jimp) 10) rbipmn onupppn bv ^MPbvn 

iM^ma t)pwz - »yy pna 

ysuv mm mNsin iNnn “piobv <ywi *13 
.nopbmoiD nji oy 
'pirn ,*|mariDb <p>n dn pnyn n 
I jin iNrmv jimpa nmpv 
pi prnon ivnd , V bv mspnoi 

P v 

urn bna TiNn npn pnb njih 
( nrnpj 13) /pbip>v jin non .pin nNinnn ^tmnv nw 

rmp) m nipm onh .im> mtp b> iiin byi mpm nwn upo jin cPD>bnn .□ 

, P rmpn n>nn V >pdinh mjn oy (V bv rpspuoD 1) nwipyn bv pimnn 
flnmpj 13) . pm mbNnvwo in p n*npib pn>o 

njd njih jin o>s>bnm mpjan tjnh *np» jin Dnnnnv mpm i <pyo by my .> 

.(dit oii\ pny in) urn ribna (nray rmspyio) ivp n»ruN lb v>v ,*inN 

(jivnpi 12 ) 

bin yiwo, 3 x 10^ 7 A Nin n>mn ditv mpm yinh mp>3 bv paunn jin ivn .1 
o>mw tinh Tipxp Dmbmn omoisn p 0.5% >d mn . 6,000 A Nin tinh bv 

(xmip) 12) .minpn p o>mopbN nmbob 
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itvra >pna - uruan tipra iftav 


Jinmn yot . (S) JinM b\y 3>s> oivnPNt> P" jnpnonn piojin ]mt qioipn .14 

.o>»> 14.3 Nin mpnoTinn ^>v o^nn 
—► :jiipiQnnn p5nn mo»D onsinn jin o^wn .n 

nnipi 7 ) .mom psnj ^\y >muNn noonn jini nonn noun tin p>* moan 
linpnsjin 1.50x10° nn»n > 3 ^Dpmm imt ono unb>M£) t = o pa .3 

.n>nvy^ 

Oivnpj 15) ? t = 0 pn onra vn >pym hod 

: a\yn .y 

Cnnipi 9) .oi> 30 in n!? onm nrmw ^p nnn> 1300 jin Cl) 

(nnip) 9) .dp 30 nrpO croon m^yo jin ( 2 ) 

(jrrnpj 10) ?o>»>n 30 mim rausn nniw n>y“u nno .7 


np»33o - p-ia 



m = 3 kg inun\y ,*7>nN 
Nbb , R = 5 cm ttmrn 

rmitw ,yoivyn iw»n no !?y np^nn 

.Comnn nN7) a = 30° ivwv 
I jn^nn^ D>vnnn jin pnyn .n 


o>^yion mmon nN n pnn 
(jrmpi 10 ) .ljiyiin Jiya t?y 
(nvnpj 8 ) ?^n !?\y n>n>nm n*iNnn >nn Cl) -3 
(nnipi 8 ) t?\y nmpn nsiNJin >nn C 2 ) 

iwoon oy ypon jnipn Min ^?y t>yion *p 3 >nn m 3 M Jnun inn C3) 


.15 


(jmipi 9) ?yoivwon 

.□non 2 yntf? yoiwnn mw>nn no !?y yn ,nrmnn wynn jin tnnruo Min .> 
rivnpi 8 ) ?n 711 noy\y nnN^? Mm M n>Mn jvvmpn mniNn >nn ( 1 ) 

^unn oto 3>3t? rtmtro nyuji M n>m Nin 11 n>n»«3 pt?n hpn (2) 

Cimipi 7) rnunn mo nyun M ji>wp nniiN Nin p!?n hpni 
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nwa >pi£> - nniin rowa 


f R novrii M nnon\y ,b>pdinv rmnN npo7 .16 

73^71 >31N 7>S 3’3D T 1 D>n NtP B331P 
R pmoa ,npp 7 n nspD .nonra 
. m = 0.5 M 1BPEO D7N 70P ,711370)0 
nn>n*n bddtd otnh oy nppin 
.(D>vynn nN7) to ny>3p Ji>n>in 
uim 771 N!? m>o’N3 yu!? !?mnn 07Nn 

7*y3 Nim ,no7» 73 V^ np 07 n 
.07»n» 0.5 R pnun 

(.rPNvyn >iijii mysmu nod) mpp7n , to 1 ,n>n>inn nmran rmy ’no .n 

(jvmp) 20) 

imy* jrDpya (07Ni nptn) roiyon n>OBpn mmNn nronon dnd .□ 
yp B’oi’pn myoND >o>on tin noi — p on .pm — Nb on ?D7Nn 
(jrmpi 30) smvb nzpon bn 73 pm f rPN\yn >bbj mysoNu B37yjDn 

VflibMi onr - *y>v> p*ia 

.17 

,o>mppoM o>37V3 powtt OTOi o’rmorrm p7in : H7Vn 

l>Dp>n nno 7ipxP moa o>73in» R = 150 £2 nnm^nnv toi C = 60 rF 'frmpvy ^3p 
. V = 230 V Nin mpon ’pin pa rmjon . 50 Hz uinnjw 
n^N O’Qp’n inti .y>yo3 o>3>37 i>3^ upon i>3 n>roN >Dp’n o’o»p .n 

fjimpi 10 ) .mN mmn 7 onn 
(iimpi 15) mpnn poon tin non (1) .3 

(rmipi 5) . (eos<|>) popnn omi bn non (2) 

.mo 7mrn Pnb’n ypp y^yny omovo .1 
i>37o rprp y>y&3 poonno >73 ,yppn yvy L jBNnonn Bi>ny nsns no (l) 

(mnpj 5) 

(nmpi 5) ?>37X3 pDpnn 70N3 poonn D7u inn (2) 

bob nxiOT 71 Vo pri” dnd .mo RLC y^yoD bDpn yy nBon jin d>ttw . 7 

(nnipi 10 ) .pm nipon nBD yy nyy> yapn yy 
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rmn >pi9 - nruift m*nn pbny 


pjiniwh >3 in byi mo RLC b>ym ornnn jidi>n>i “pjsb ,18 



Cnvnp) 10) rnmiNnaw 5-1 oonnn mu to i v>rs nn 

(1) 

.N 


fjirnpj 5) r « rmnn nNcan n» 

(2) 


(miipo 5) 

Oapn t>v nnnt? t>wo:i oun |o yoinn \ynon ina 

(1) 


(nmp) 5) 

OOon py nnat? toynn dtih pn yoian vnon ina 

m 



dn o>bmn . f 0 rmnun jiiTinn nmn* ymin bayra f upon jvn>m > 
fjmipj 10) . pm r cx nnim by nbiun >ipy b>n> onh . f nnnnn 

, 250 V -npon nnn : pju dn ,b*ynn I Dim nN nyn .1 


. 125 a T>in niTOJini, 250 V bnpn by nron f 400 V b>bon by nnon 

(nvnpi 15) 

trum o»!?n)n jnig - ^nan pna 

>bNn>N u by V nmn vi iypn jin ynpb m .19 
■pnb nn jin itmnn ,v>by bymnn p ^nbn pib 
novyn by .hojn pimn .-mo pirn 

(□•>yin hni) p*non by mninn yNib minon ^y 
pittn nn dqj nN mm ,mbipra in>in 
by m*,DioEc>n .jnbipyftn bpyn by n^pim 
by nmnn noy .nonn ibnxn nyup niNyj nn 
. A = 4.3 cm 2 n>n pitnn 


:io>)n ihnsiji nN nnDunn nbio pjsb 


(mbipv&n bpww) 

F(N) 

1 

20 

40 

60 

80 

(tin n*M) 

V(cm 3 ) 

35.7 

24.6 

18.8 

15.2 

12.8 
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rrpra >pnD - jvmin tt*ra ytonv 


171-by tin by bVQwn p yibn b^ nofpmo ^ b\y <yii ovno ,nbaon ><rby n 

(jvrnpi 15) .m 5ipwn 

mbipran >i’-by on by byoion p ^nbn ,pato3vy tin ^nb : pa ivp noi .3 

(mnpi 10) .nscnouNn ^nbm 
)pw) mpn> not Nin ^yn n\?wo bwi maun bvy bpwnn >3 ron ; myn 
paton rmsnb maian pa 7i3>nn\y mn ,p idd .^yn novyo by lmmw mbipvtfin 

.not 

nn Nisnb od 7*03 atyim , p pab ~ pa nvypn jin >oono piN3 nto .i 

(nrnpj 15) . opn noon 7nyj n\y oipm byovy ,0301 Qon.i xnbn 
>£rbyi nt pm >o~by . 300 K nn«n ibia ouon 7bnm patoavy tin mtoioov) .i 
(nvnpi 10) .p'tton 7111a tin b\y oibion noun jin nm /pin 

.bto b\y nontn ma>nn jin rnon a^rao bw mbiyo riN aaom inti n ,20 

(nvnpi 14) 

60 cm 2 on o’vynmvy ~ni>*3 B a^n pbnn bvn A a nan pbnn bvy 7nnn >nuvy 
.n>o\ya ono>b4 bv aspa o>» o>mit noon .noNnna 15 cm 2 0 



.ibvy a^n pbnai atiosn b\y anan pbna o>on b\y njontn m>n>no jin nso .3 

(nmp) 12 ) 

.nsn ipbna osnb pab mom bvy anan pbna o>on ^nb pa baann dn nsd i 

(nvnpi 12 ) 

(nvnpi 12) .It o>nain vnsn jin nho .t 
p = i-^r D^on nw>3Ji 71m 

D>0 ^ cm 3 1 

p - 13.6 msoan nuns* 

n>3ro p cm 3 
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m>ra >pao - unarm mmn v'ihv 


pia 

mN u bvy mN bin uabv ,npVMnunnn b\y iwNnn pmn by 7 njiuna ,nain .n 21 

• C p - C v = R :Wpn D”p 
\y nbmn Dinn bmp Nin c v ,yiap >(nba nn b\y nbmn omn bmp Nin c p 
(Jimp) 20) .omn yiap Nin R _ i ,yiap non un 
3 nn Jinimam) .(7mn Nbb) mm nma oy >ba 7111a Niba >bNmN n Cl) .a 
ay ,niaian jin nan m>u>N a omnix) .na>aon immsBra ,290 K N>n 

1 

jin onnnva p£ nnNb nnbnnnn ino)X) j _ b ynn Nib an un now 

nnnn innyb ann Niban nn >(nb\y ay , naa nmnp a nbiy N>m ,maian 
c p 

? Y = 7- “ 1-4 -yy )ijij on ,m asxn Niban nn bvy naiuaonon >n n 
u v 

(jimp) 20 ) 

abwa maian b\y aiNX) n>o>N naaina vynnnxin 7 >bnjin jin i»dn)d nn C2) 
ibvya aiNX> m»n»n nimbya ynnjijan 7>bnrm jin )»<>*<& nxn r pwnn 

(nmp) 10) mvyn 


(jimp) 20) .na^pa naoni aNn map jniao >nn .n 

ib\y naioaonunvy baxin Q 1 = 2,000 J oin mna jiubip nap njiax) a 

aononvy baxib Q 2 Din nun nobiai # w naiay nysan , Tj = 500 K N>n 

. t 2 = 350 K N>n ib\y 
: a\yn 

(nmp) 10) } nobo nuannvy Q 2 oinn mxn jin (l) 

(nmp) 10) ; nn\yy nuannvy W naiayn jin ( 2) 

(jimp) 10 ) . t] nuann mbm jin (3) 
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trpra >*n9 - uruan m>ra 


mofvn tnm - »y*aw jyia 

.>Dn> win Nin "JivJBn:" iuinn o ,myun tin uuunn nun iNn .n -23 

Cnrnpj 15) 

. ">D^vn" idyin n>nnn^ nnu P o>un»n unu yiiNnu *p ,nbw jidivd^ mum yi ^n 
Cimip) 10 ) nPu rmvn!? jvun> qnn yi nmnn ipnd .n 

npw mVTiNn n\y ]n> nnn mnw pt mno itoj <iiP hds nmu )wm n 

nmyno miN o>itw dm ,my*nNn nu oniN )>□ pm nnnn inn .<inn roiym 

(nmpi 15) nPu 

,iPu rmynu jmnin , m inun onh . m N>n Pu mnsvn nznvnii °inn nun i 
Jiznynu mun !?*nn nnD >s> — p on .ynn pn) - ?P on rnnu mnn 

(nmpj 10 ) .iPu 

niun>n min nnnpyn ihn jin nnuNn nniNsinvy nun nn^pD *iNn .n *^4 

(nnipi 15) . ~oun .nnnon 

nnun Pvy n>u)>pn n>m nhu hd r yiP )nup^N 7ns v nmnn ipn3 .□ 

(nrnpi 13) ?Pu nnnnn n’niiN) 

! m Q c P nn\y> Pu jnnnw no ,yiP )nup!?N 7 ns nmnn ipn:j .> 

(nmp) 12) (.ynup^Nn \>v nnnnn nun N>n m o ) 
miun n>unp nn~ 0 N )nup!?N^ pnvni? hd \tnrrn , V Pnunn nnnn inn .7 

fnmpi 10) ?P\y nnnnn jnn-ONl? 

(. m o = 9.11 x 10 -31 kg Nm ynuplw 'iv nnnn nun) 
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mma >p}Q - nrpan nima ytonv 


yuan - wv pia 

.25 

:nmpn irniovy omvy n^yon ’nnn nuV?ua X junp ^vy onupao iNnn n D’vnn 

.JiU3t>w p>N o»vnra rojoipyn . 45 kV , 35 kV , 25 kV 


nnsiy 

n>Dn> 


10 20 30 40 50 

(kcV) omui^n n”nw 
n D>vyin 

■ Ttnp>VJ dn non .mnipyn nn obum jjrannt? n D>\y~m jin pnyn .n 

(nvnpj 12 ; 

.jmnpn \yp?un nnN ^D3 *ijii>3 >jii“ond pcnan tnn *piN inn 3un .3 

fnvnp) 13) 

.o^ pnvy iimntt ^nn 3Nnn 3 cpunn .th vnn o^y d^!? 7 >n pun >Nnu 



{nvnpj 12 ) .non mn3y >Nnon t?y n ‘pyoavy o>nnnn nvyit>\yn nt>Na 3 

(jvmp) 13) .jiNsvn mnpn nn^iy pat? nomn mnpn nnsiy pa un>n dn aun n 
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m>nn >pno - nruan ninn ytonv 


inidd npnon nysiift >3\y innn .n->l?33 p* into hd cnOipOv oOn D>W3nwr> 

/p)tf?iy o>mra 


|-O'-D 10 



,i»jp? rnnpvj n>ton prro innxO linwn^jn nmiy n on>n jin ivn 

(jymp) 12 ) .innnnn nwnn Inn nxunv 
nnnnl? 3 npn nOun nspn inn nuOp pt iv 'in>vn pm i3V P* 

(jimp) 13) 

pnroP 3npn nOon nspn ubpin inn morvn nmivn tin injiot °pi i ”3 
.uanDb onpn pt ^>\y nvspnDD pnnn^ anpn pnn nsptt \Op)n inn >itn 
<p in jin Innnnl? lOy .d^v n^tO mm jmumpN nwon ptO >3 nnnl? inn 

(imp) 12) . i 0 ,niNn ivpv pro 

nro w nOunn ni>H 3 pNn ntcrn ,D»lnpOyn oO>n 3\ynnn mrom o*n 
.□u/rron nnnm mv vni orol? did ijiv pm in ^ iuO vy> mm 

(nnipi 13) 


.26 
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irona - nrwan iu>rn \&hv 


np>p»anwN - »y^n p^a 

in^v D>pmnm nnnN m>upp) P\y npmnnn hpitho d^>dio “pttfciy n^aoa *27 

rPop>ib prva 


21,600 

10,300 

6,700 

5,400 

1,150 

km 

— jirnno 
s 

190 

105 

68 

58 

11 

(Mpc) pmo 


(nvnpj 15 ) .ni>op!?> ^vy imwnn jvrnnt? iaom inii .n 
( mnp) 10) .pmon !?\y n^pm: mpmnnn jvn>no 'iv on \xno .a 

(nnipj 15 ) .!?an viap jin ,OTipn o>ypa nooaovy ,7*1*11 71310 awn .* 

{jimp* 10 ) .Pan *nap i?vy liniii? iv^nd jiiNmN 1 ? jinn na>o .t 

(jmipj 15 ) ?vyo\yn Vvy rm*Nn *npo mo .n 
fnmp* 15 ) . ~iapn ?vyo\yn 'iv nnonp jin *010 no .a 
^pvyo^iw aaiaa D”p\y nrona . p mm* jiicpds 'pyi Nin oip\y aaia a 
r pmon i?vy n>spnaa p \n jin JiNoaon nnoun o runn ,>uocm>n 

2ttG 9 

p (0 = P 0 - -^-p-r z :N>n ,aaian oaon 
f-nnipj 20) .aaian 'iv naira ^nbn Nin p o 
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(Unseen) npfl flttttt - flVtian Hi>nn l^KYJ 


yap n»-^v naan nyiMi - npn imyo 

:Nin *n>sn 7 nwi!> 
^loona -p>) oo .1 
oin mino n>!w\y (hddw dv) nomp .2 
mtnpvtt mvowan mm m>pcn 18 .3 

V$P .4 
ro^D .5 
mnn mo .6 

!?no .7 
pm .8 

d>hto o’pinn .9 

(jrmpi 20J >i^3pn vbp :QHPQ >3g3 — 3MQ v'pn 



,mby rt?jn ,]n!n\yn b n nmton jin pm .1 
Vopn jin f mvw3 pine my^nND 
.(n d>\ nn nN"i) 
nspn rtm # >w >rwn pino jiuu&Na 
f nnnN m!np\W3 >p£>pn ^vy imnnn 
: m!?n mtnptwa ru od oivym 


pnnnn nspnn 6 { >djnh prnon jin tito .2 
,inl?'wn iranw cnpxfr tv x>opn 

:Diy jin muni ,(om na>nn 
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(Unseen) npn imyx) - imxan id>m pbNv 


pmnn jin ihe .r^ “3 pno* nV3 nvjbjin mbpran b3 isra .vopb mb>pvyj3 70m .3 

.2 7>yco mrnvy nipj nniNb iy v^pn ^ yinnnn nspnn ojnh 

: d 2 bvyi n2 bu> ooiyn jin own 



•V^pn yi3p jin ,nnN Jibipvw b\y m nonn jriy^^Nn'i >u?>jn nwsin my^DNi ,y3n .4 

. lown riN 033 

«m iw iny^Ji irrprfr nnvan n»33 — ^v> Pt?n 

(imipj 10 ) >(>opn n^y timh 

.3 o>vnn3 iNinm ,m>b3 nuuoNa inbiwn nspb buwnn t>j nsp jin pin .n 
. p3i i»j my^OND jnbwn bN i»jn bvy >)\yn nspn jin p3in .3 
pa cnnn ynN .v Q P n ^ u^nn ^ ^oinn n^pn jin iwpj ,i»jn by nooipn tin n:n .> 

.D”P 75 'b eto 55 i>3 rmnb “pis v^pn l’3b npaipn 
.pbwnn »”u 1 -3 hdi^ H3>b3n bN u\yp yapn b\y >)\yn nspn jin .i 
)au nr 3*03 .o>mjio Nb 7 N on\y> pn> ^opm tnnnw iy ,yspno noojpn jin pmn .n 
'jwonn ,b^opn3n *v>j by pvntn ,v$pn p pimn noDipn n*p b\y VDipn jin 0 "3 
E "0 l n>n> Dnrroon i>* by jnjovyn )>□ mnon . 0 '3 w\yNi\y onsra 3>* ,vnnb 

.(3 D>\yiJ13 3N1J103) 
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(Unseen) *ipn JHM - flViAin Jimmi 


\>apn >~p-l7y nan «m nvun t?vu ym*a — gbn 

(jvmpj 35) 

.noapn jin ti>di , 18 -y 6 )>□ N nv^Na , niyipwfc N nooipn *|int> toan .5 

mcmn pn yiap nN\im mP'ipvynn nooft 
N =_ :no£rtp^ nmnrw n^ipTOn noDD jin own 


,ywonan n») yy numtw mnwn nnN *ry nompn nnwn >*p~yy v^pn nN nnn .6 
> 30 >n 1103 v°P n yvy x JvmNnnn myw nN own mpon nosnpn nN pmm 
,B"0 14 pay xv'D 2 y>a n>m jrmNnnn myw\y lay ini nyaon 


X 2 

: nn>rp 

(ymr>n) l 
mvprp 

L 

:mmm 

nw>y^ nnnn 

L 

:mi>n> 

n»w mnxj 

L 

:jmmn> 

mwNn nmnw 

X 

:nn>m 
































L prran jin *rnoi n oipo nN po .nmsyn tv yuy ny mm nooipn jin nnrw .7 
cpNriEn oipBa irmnn jin own .nmsyn oip» ny nnnrw o)pm nucnpn nnayvy 
jin nnrwjo nnN mnx) yan nvw:) ,o^yo \)t)'o L pnnnn nmiB yy mm .nynra 

■ oipq m^NX) nt>mpn 
.nyaoa onmNnon nvmpfln nnnnn mN^iri jin own 

.D>stm x myw nyanN may 7-6 o^yo yy mm .8 
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(Unseen) *ipn imyo - Jii*uin npnn pbHP 


(nmpj 35) jifrNvn TmppQ .rriNimi mn>3 — >y>n y\?n 

nnnvw L ysionn pmon jin iNnon < yu punpi, (x 2 *i y^too L) nbnpn nN Dbpn .9 
non>b'» ' 1,,) 11 fimo . x 2 ^’npn bp nm«iinn yinn bp n^pjion nooipn 

Oimpa 10) -pun mpm 13 pnnpnb bnim /pp 
x yopn mDiNnn }n nopn nn nNnnn pmo mno ,rmn«n nihmn by 7nnonb >bD .10 
---- (nnip) 5) .nooipn nmyo L pmnn i>ub 


ynnob d'd>njio on>nn oy iDirpn rnipn 9 7>yo3 noonoo 771:1 ipn xn^ onh .11 

(nvnpwj . non >10 vyra nrinoo 


,4 7>yo3 iriw nyDnw >od yopn vnpi nnno 77m ,10 7>yp3 nanoo p^ion 7no~by .12 
(.npnn nooipn non n* nnn) .bioonnn 7>n inb nooipn in 7n>nn mpn dn 3on 

(nnipi 10) 


• L pninn rrmn bo n>on > n nwion by nocnpuo N n*ibiponn noon y > oon 720 .13 

(Jimp) 3) . noon 
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rmaio nnwn 


1994 - nraio jimyn 

t=3 sec (1) .X t=4 sec .K .1 

|3bI > lad (2) v B > v c (1) .3 .2 

U=5.5m/sec .X p (2) NP (1) .3 ui=lm/sec ; u 2 =7m/sec .N .3 

x=0.26m .3 

W=0.2J (3) nPyoF=10N (2) T = 0.77sec (1) .3 Np (2) .K .4 

g’ = g-r 2 /R 2 (2) g = 2.5m/sec 2 (1) .H .5 

v = 10 4 m/sec .3 t min = 1412.2sec ; t max = 2828.4sec (3) 

.tpjyoon vi yjoNn irnpis (2) <)ito>K3 pi (1) .k .6 
tPliyo HP B-1 A (2) >P>Pv A-1 >31»hB (1) .X W=K-q 2 /2-d .3 

poon iixpy; pin Py otmo tpxntn pin (3) .k .7 
nuuNn no’iy pm Py otmn ni3>iyn pin 

I=I 3 -e“ t/B3C (2) I = (e 1 +e 2 )/(Ri+R 2 ) (1) .3 

r=0.2O (2) e=1.5V (I) .3 P3A Vi (2) pp V 2 (1) .H .8 

P=o.375W .3 R 0 +R :n>3is>nn nmiiinn .x R 0 =l.3n (3) 

P (2) Np (1) ,H .9 

t =5.25-10- 9 sec (3) m=1.67-10- 27 kg (2) R = 0.2554m (1) .3 

pp IF 3P1K31 ,yl3p I 3PW3 (1) .3 II -1 I D>3p\y3 .M .10 
II 3PW3 .3 e = 0.078 V .X Jl»31>n H313p qiDn (2) 

TOinP (2) .3 f = 12.5cm (3) u = 40cm ; 10cm (1) .N .11 

Xmax = 20.000A .X «! = 19.16° ; a 2 = 41.02° ; a 3 = 79.88° .3 .12 

36.87° < a < 44.43° .3 

P=1.24-10 _4 W .3 nvci» .X nPNOiy .3 .13 

N = 2.67-10 19 .3 P?s 2 => sfl + e~ .N .14 

n = 2.05-10 19 .3 R = 3.5-10 12 Bq (2) N = 6.24■ 10 18 (1) .A 

fs - 5N (3) a = 3.33m/sec 2 (2) a = 66.67Rad/sec 2 (1) .3 .15 

noon mo ypPiu >iwi n’3i3>t> w>P\y (2) e k = 30J (l) .x 
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nvaio nnwn 


AE K = 0.3-M-R 2 -w .3 u>’ = 1.6-w .M .16 

cos(9) =0.943 (2) P=313.46W (1) .3 .17 

p .3 cos(0) = l (2) L=0.169H (1) .1 

wian (2) Vj=Vc ; V 2 =Vb ; V 3 =V L ; V 4 =V L -V C ; V 5 =V Z (1) .K .18 

Divm >V1on nnon in yaion 

1 = 1.6A .3 iTJllia .A it/2 (3) -it/2 (2) .3 

n=1.49-10 _3 mol ,*T P o =1.04-10 5 N/m 2 .A P = P 0 + P A .19 

Pa “ Pb = 3.33'10 3 N/m 2 .A v A =0.67m/sec ; v B =2.67m/sec .3 .20 

h=2.5cm .3 

.1>37) T’bnn!? P*1 1133 .3 AS = 14.34 J/K° .A HP .3 T=300°K .K .21 

W=15,008J (2) T=159.2°K (1) .A .22 

At=5’10 -4 sec .3 u=0.88c (2) u=1.2c (1) .H .23 

At o =4-10 _4 sec .A 

E=30MeV .A A(mc 2 )-» mop .3 = ~$fi H -24 


Z=4-10 5 — ; s-10 G — kg -o .3 x=2■ 10~ 3 m N .25 
sec • rrr sec • m- 1 

I=I o -9.6-10 8 .A 

B .3 C .A B .3 Te B = 3 hr ; Te c = 4 hr ; Te D = 3.43 hr .H .26 

L=3.95-10 26 W.3 T=5800°K .K .27 
M=2.11-10 41 kg .A r=286.6Mpc .3 v=0.0477c .K .28 
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l *1900 inn*) 


-1 iniva 


vo=40 m/sec 
v = vq + a-t 


.nt>yo >Dto ireut npnt H>n nyunn 
; a=g=-10 m/sec 2 ; v=0 :on O’iinin 


v - Vo _ 0 - 40 
a -10 


= 4 sec 


M 


:ynxi oonoon onnyn to mi ntoo invi 


t [sec] 

x=Xo+v 0 , t+|-a-t 2 [m] 

v=v ° +a-t [il] 

a [-5,1 

Lsec 2 J 


0+40-0+0.5-(-10)-0 2 =0 

40+ (-10)-0=40 

-10 


0+40•1+0.5-(-10)•1 2 =35 

40+ (-10)-1=30 

-10 


0+40-2+0.5-(-10)-2 2 =60 

40+ (-10)-2=20 

-10 


0+40-3+0.5-(-10)-3 2 =75 

40 + (-10) -3 = 10 

-10 


0+40-4+0.5-(-10)-4 2 =80 

40+ (-10)-4=0 

-10 


0+40-5+0.5-(-10)-5 2 =75 

40 + (-10) -5 = -10 

-10 

6 

0+40-6+0.5 ■ (-10)-6 2 =60 

40 + (-10)-6 = -20 

-10 

7 

0+40-7+0.5-{-10)-7 2 =35 

40 + (-10)-7 = -30 

-10 

8 

0+40-8+0.5-(-10)-8 2 =0 

40 + (-10)-8 = -40 

-10 


x [m] v [m/sec] a [m/sec 2 ] 



t [sec] 


f mian m yin trmn m>m& ,no9Hno pnn to nn>non (l) .a 
nn>non .noanno mian nvom pnn n>on>n nn>non nvKD 
K>n f >pK!i onn ,ono -thk to to nnmon *iok 9 noaKno n>on>n 

.nno 

3 sec nr»K^) n>on> 10m/sec n pan nn>no *iokd 

.odk mvnon nmm pan (ntoonn- 
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2-t l 39t?o jmnn’9 


v [m/sec] 



nvonon tpAO raw nvonon <ra ( 2 ) 
nvononno 733 yiKP on>3 
Py ,n>JO P 33 10 m/sec-3 mop 
Pw novonon 10203190130 ’9 
:>kP>Pa 

u’ = u - V 


np>33o - 2 *iao» ^niva 

.nyunn PiPooP .uvmn >9 by , 7 >on p>oo nn’non niopn .k 
.Ppa nvonon P71A >3 nyiinn 11033 Kin B nmpn nuiKnn niopn 

(Pta lot jmno pnynn >u>o) 
ppia >3 nyiinn iiopP "pon 11033 Kin c mipi 3 nuiKnn niopn 

.(lop lot rmn '3 pnynn nno) iop nn»non 
>mt >3 (O n*ripi) PAyon tnno 11033 Kin e n*npi 3 nsiKnn niopn 
(yi 3 p Kin pt nn>n ’3 rontn >u>o) nyinp nvono3 n>PAyo nyun 
t 3 io 11033 n>PKnn nuiKn niopiio 33310 F nmpi 3 nsiKnn niopn 
.nyiinn 1103 P pouo 11033 n>p>oo rawn niopn PAyon 

ar 



oi>o >3 c nmpi 3 nvonon Ppiao Pm B nnipin nvonon Ptia (l) .3 

C nmpi 3 pt n*r>n ’3 pnynn >1000 Pm B n*npi 3 pt rrrn >3 pnynn 
n 33 V 3 .iao>o 3 nmo c mipi 3 nyiKnni B nmpin nuiKnn ( 2 ) 
nvonon >3 c n*npi 3 nsiKnn 10 B nmpin nswnn nPm ,oPmon 
nymoon ni 3 >non p d»w >9 nPm B nmpi nnK noon nymoon 
c nmpin 03P0 noon nymoon nvonon iP’ki ,b nmpin >mP noon 
nn>non >1000 *y 3 ,c >nnK noon nysioon nvonono 1.5 >9 nPm 

.nno Pm Kin b nmpin (nsiKnn) 
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4-13 ~l£)t7D JlUY11l>a 


fip>»» - 3 nw jniwi 

n>ot?bK jiwAMin rm>n imourni nwxn ya yxn i>k maw nnKb .k 
nnn^K man mot piKn) jiiwuim nvroK ymn Kbw yrao 
.(nn^pp ni>nb mtn ton n>ot?bK aPKmoiab n>o3>pQ 
:p iwobKn nmuinn jinnmo 

mi-Vi + m 2 *V 2 - mi'Ui + m 2 *U 2 => 2*10 + 6-4 = 2-Ui + 6*112 

( 1 ) 22 — Ui + 3 ’U 2 

Vi “ V 2 = U 2 - Ui => 10 - 4 = U 2 “ Ui 

(2) 6 ss u 2 - Ui 


ui=lm/sec ; U 2 =7m/sec :Kin niKiwon nw ynsta 
n>AniKb 79in rmraMn iq p!7ti snow Kb ivovpn nmiKn (l) .g 

.J)>DObK SlPKmOIQ 

torwaa by o>byia Kbw yvoio nma nmyan b\y mpn ymn .p (2) 

.o» 3 wn mmo 

mi-vx + m 2 *v 2 ~ (mi + m 2 )-U :>iipn y^nn niQ>v; pino (1) .A 

U - m rVi + m 2 -v 2 _ 2-10 + 6*4 m 

mi + m 2 2 + 6 ' sec 

:nmon iVYdan iiq>v/ pma (2) 
^•mrv? + i*m 2 *vi = ^-(mi + ni 2 )-U 2 + j-k-x 2 


Vmi • vi + m 2 -vl - (mi + m 2 ) *U 2 
k 

\2 -10 2 + 6*4 2 - (2 + 6) •6T55 2 n _ 

x = V- 866 -— =0 - 26 


m 


np^Do - 4 nao» jiwa 


t?n>d >ibnn nnno mo ayavra nyun K>n nowa imimn nyiMi (l) .k 
f = -K-x :iwan» mm .bpwan w smpMo pmm n\y> 

nnno mo ba Kb >d ,n>iimn nyun K>n unnno nyiMi ba Kb (2) 
wawiq h mno baun <iia ,b\UDb .bpvon >w mipia pmon >ibn 
mo nyovnn nnnno nywm w ,bai uaa nniAb nmi yp^pn n>oobK 
.ynp niD Kin n>iop o>pmo bv on>p:iY> m>van 


SFy = 0 


:bpvnn >ii>y> nsa niK>no ksqi k dk (1) 


m*g - K-x 0 = 0 


m*g 0.6*10 _ 4f> N 
~xiT " 0.15 " m 




0.77 sec 


.d 
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5 4 *i9on jmnn>9 


F = -K-x = -40• (0.15 + 0.1) = -ION (2) 

Kin nran jiw non Kin n:>>onn K>n (-)-n p>t> mynon 

.nt?vn 

W = AE = j*k*(x 0 + x) 2 - j^m-g-x + j-k-Xoj (3) 

W = ^ -40 • (0.15 + 0.1) 2 - [o.6-10-0.1 + j-40-0.15 2 ] = 0.2J 


D ~ 5 *1900 JVW9 

G-M G-M _ 1 G*M _ 1 _ _ 1 _ „ _ m 
g r 2 (2 -R) 2 4* R 2 4’ 8 4* 10 2 sec 2 

, _ G-M _ G-M R 2 _ G-M R 2 _ R 2 
g “ r 2 ” r 2 R 2 R 2 ‘ r 2 s 'r 2 

:n^i:na Kin r pmon 'yv nvapiiQD g 1 



( 1 ) 

( 2 ) 

*?v <p>n 


.K 


.n^isn no ^yi R nnua TniDn imiKn >o ^ o’ynpi nfrmn (3) 
t)WQ in n^>oi K>n nyiuiro* nm ,n!7>om pt mo>n Do!? ,nnpn ton 

.nyinp nsnun 

Hy 

g 

To 7 

j- = 2828.4 sec 

:n>viiK >tnp>Y/n onnoi 


1 f2 

y = j-g-t 2 




10 7 

10 


t 


= 1412.2sec ; t. 


* L max 


V 2.f 


G-M-m G-M-m 1 9 

2-R " R + 2' m ' v 




g-R 2 = G-M :nimn jik 

v = V 2 -g- R2 -(i-4) =V 2 -s- R '( 1 -|) =VTr =yiFio? = io^ 
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7 -i 6 naoo nunn’9 


bovn - 6 *iaoo irni’3 


>a mw him ooyoon ow im* nmpia Pipon 'Poonn nn\un (l) 
Pia> «>k nnono *p ,m>o> Kin ooyoonn nnK Pa Po >Pownn nnon 

.nr ninKa odk m>nP 

>yu 'j'v Pownn nnon ooyoon >i\yp Pkowdi vo’Q niKUOin ninipia 
>a iPniAa mw ’Poonn nnon PniA Pan ,uii>aa nA«o ooyoon 
.oaKiinP Pia» »>k nnonw *p ,mw ooyoon ooo pnnon 
*rnK Pd p\y >p»iynn nniyn noKa .ooyoon ooo ’aioi’K pnnoa pn 
. 09 KP nn\u pipon >Po\unn mwn da ,oqk Kin ono 
rauyoon ow i>a yy»Kn rmpia oaKno >Peonn PKOueian ( 2 ) 


K-q . K-(-q) 
_ d/2 d/2 


= 0 


mi pa nvPowin ni’PK»^3oi9n nvAniKn manP mw nmayn 

:o>ason 

K-q-(-q) K-q-(-q) 


W = AE 


2 -d 


i-Hl-h) 


jf~n 

W 


XV 



—_ - - - - -► 



nyim n>nn an>Pio onmrw pi’an (1) 
omnopPKn pn nan Po iri'DKP .ooyoo 
»3D>n mnaav *ja a-P b-o nr nnpoa ,o>yi 
pavn pyo Kin pPi o’linopPKa mono v> 
Kin pPi D’inopPK <piy v> PKonn mnaai 
*rnK Pa *ikw> n*nann nnKP .’P’Po pyo 

.pyo onmno 
nr nuP nr o>kijqd onnan ido nvwo (2) 
onmno nnK Paa n>nn pPoonn nnwa 
pvap -pan pvaa o»inopPK Po nyiin 
mnao nyim n>nn kP PaK pPovnn nniun 
Pa nKo» onnan n*i3i> non do -p ,*maP 
.poo non onnano nnK 


.K 


.a 


.A 


i 


B 


!»wi - 7 "iooa jnna 

.>nnnv iawn o>yi P* onrmi aiva (l) .k 


ti 

I2 


R2 


62- 


63 


13 


r 3 


E 


D 
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8 -i 7 iaoo nonroa 


(l) li = l 2 + I 3 :M>n o’oirn iimiiwo (2) 


(2) ex + c 2 = I 2 -R 2 + h-Ri (AFCBA) :ir» niaoyn iiimiiwo 


(3) £1 + e 3 = I 3 -R 3 + Ii-Rt (AFEDCBA) 

7a .Pownn poon na>v pin 7y otnno 7in3i’p 7w o’oitn pin (3) 
nuu m7 >3 i>7m toa’nn 3»n n>n 0000 110130 M3i»w >7ownn poon 

.»7own poo 110133 

3i3>t> 77no3 .nmiMn no>w pin !?y oopo 7in3i>p 7w imoyn pin 
pat>n7 nuw 7>yon >”y psnoon paonn ,»7ownn 7iyon 71113 a7w 

.ooaisn n> 7 y 713 m 

c 1 + £ 2 = I*(Ri + R 2 ) :ABCF n3oy3 pi ait w> ( 1 ) .3 

1 - Cl + e 2 
Ri + R 2 

7y aim dm mwion nnoon73pn mpo 1013 cm w> R 3 3113 (2) 

:K>n 10 m 7w n>3pii93 inn 

Min c-i r 3 31 m nminn Min R iwmi 
3113 own tmn Min I 0 aim .73pn 7i3>p 
Oiyo m 7 773 73pn i»m iwM3 ,)iwMin yii3 
p7i onpn ni3>n3 imihw 3307 nm nr 330 
:I 3 Min m 3 oiwMin aim 

I = I 3 -e ^ 

7iyon 7*13 i7w own 337 73pn 7w 3nM 330 o>yj aonop7M (3) 

73iyi (>7>7w poo) 3nM 333 oonop 7 M 3 mono 3311 731 (oun mr) 

.own 333 {>3i>n poo) oonop7M 


I = I 0 -e » c 
I (R 3 ) 



- 8 *iaoo inns 

>3 7 iyo 3 aim mopn 7 nom mnwon 31m nminn n 73 in (l) ,m 

: >10133 iiru >77in aim 


r + Ro + R 

V 2 = I-Ro = r + £ Rq° + r :mvi nnan *7 PP V 2 nnon 

• PP v 2 73 731 R-W 7331 
Vi = £-l*r : 7 iyon 7 w o’p 3 nn nno Min Vi nnon ( 2 ) 

.731 Vx p7l ,1Dp I 73 731 R-W 733 ,HOM3 
>77nn aim 7w n>3pii93 o>p3nn nnn nM imiio ’3 o>wm (2) .3 

nM 3wnn (0.8,1.34) ; (0.4,1.42) 7113 nmpi >nw in3i ,7iyn3 

:71m yia>w 
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9 “1 8 nOOO JlttVtfl’d 


AVi _ 1.34 - 1.42 
AI 0.8 - 0.4 


- 0.2 


Unix mrm o’p'tnn nno nx miypon mnwiDno 

m = -r :n>K3>3sn nminn oivo xin <p*n yia>\y\y 

r = -m = -(-0.2) = 0.2 fi :p^i 


c = Vi + It = 0.8 *0.2 + 1.34 = 1.5V :jimpm jinx* :i>33 (1) 
o>*nnnv <p*n ywoo xs»3 R 0 nvmnnn nx (3) 


„ _ AV _ 1.3 - 0 
K ° AI 1.0-0 


1.30 


Vi = I*(Ro + R) :nvpn o»pn& ,o>pnnn nna xin Vi-w in>:>o 

nm^nn nmuinn xin >^n ontm o>pmn nno vi on>nw *p 

Vi :!tty»n jetton 

-p = Ro + R 

c = I • (R + R 0 + r) :m ns&i nimi&n mn >\y nmwinn nx niym 


R = Y - Ro - r = ~ - 1.3 - 0.2 = 1.5 0 

p = 12 .R = o.5 2 -l:5 = 0.375W :Kin p£>v nn 


-A 


.*r 


hmp - 9 *iaoo inn»a 


Piwv irpoa mum hP nniVNa p>pp n P\y rpoppn fraiwn (l) .k 

.’vmao rn«Ji nyura djjwq hP jm>non 
rorwo nn>nnn jivdw pioo ronva p p’ptmn Pv >npn yjpn (2) 

Pin ynp ‘inwj >npn *opn 5*rn) >npn yjnn ]1P3 miroa da pp) 

(.nJIWO Ull >3 

0 1 

-jj- = sin(23.05°) :D103V3W nnoOIK’An IQ (1) .3 


R- 0- 1 

sin(23.05°) 


0.2554m 


:drP nn>nv> noniNi rm^ri a>p>p^nn jiivmq (2) 

E K = i-m-v 2 3 cv=^S 

iflnmi noon >it?r> nm>on tnvrn 

n _ m»y _ m / 2 *Ek _ V2-E K -m 
q*B q*B*V m q*B 


m - 


q 2 -B 2 *R 2 
2 ’Ek 


(-1.6-10" 19 ) 2 *0.8 2 ‘0.2554 2 
2 # 3.2•10“ 13 


1.67 -10" 27 kg 


xnpi xin uyooi jionon jioo! 7 nnr inoow nt p>pt?n 

,110 na-nwx 
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11-110 ,9 *13013 0131*1103 


9 = 23.05-— = 0.402 Rad 


(3) 


2 ■ 7t 
CO 


= 2 "IT 


m 

q-B 


t - JL T - 0' m 
’ 2-tt " q-B 


0.402-1.67-lO" 27 
1 . 6 - 10 “ 19 * 0.8 


= 5.25 *10“ 9 sec 


b»vn - 10 nao» )niva 

o’jyoon niB*rpnn 1110 vn n>m o> *iokp isij n*win .b.k.p .k .k 
JI- i I o’nPon u>in ,’OMon n*ron iiip o>ai o’PBonn 
iP’Ki yinp Kin .o.K.on 1 iPoa pPi .nrvnBn >iPn .B.K.an ( 1 ) .o 

.ppi *jPin .o.K.an dkb oioon n II nPon 
poB Py Pyian nwABn man pi>3 nRnraP t* tPo ’3 (2) 

pPi K*npP nnnpn <pan pioP "opr o’pvnn Dovoon >ai>n Pawn 
t>pw on toPPon toiyoan oik’uoo) >oi>n poon jpo n>n> nt *rn 

(K*npn yo pimn tsn iii>pP 

c = vB-L-sin(a) = 2-10 s -30-150-sin(120°) = 0.078V :I iPOO .X 
>u>v PPA3 oioon >333 *t*i*t onr *np ninoa .n.K.on n II oPoi ,*t 

.o.K.on 


d»i)ini niNn fliin - m»na »pia - u *iao» )nn»a 


f = 8 cm ; v + u = 50cm :OH OOimn (1) 

:mnrryn mowon vomo 

1=1 I l = l l 

f u + v == * 8 u + 50 - u 
u- (50 - u) = 8-(50 - u) + 8-u 
u 2 - 50 -u + 400 = 0 

„ _ 50 ± V(-S0) 2 - 4-1-400 _ 40cm 


rwrryn oipo >o>\y k» ,mom oip>oi osoin oip>o ak ok ( 2 ) 
moti 40cm-n y'ivyfi t mpoov *p ,nm o>onpn ^no n>n> 
.40cm-n moil 10cm-o <|u b\y *yionn m*on mn> lOcm-n 
ptn) o>m nvnyno «|un pnnoi mom pnnov o^vn ,ioik limn (3) 

:^kio t (mm«i9K >iw yn 

, , 50 

v* = u* = y = 25cm 


1 

f 




1 

12.5 



f = 12.5cm 




.K 
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12 -i ll *>9on nvmn>9 


*ism>nP miOH moan n>oP noma mwi hkh >npiu pvan (l) .a 
o>on lira n»mnw pvao >Pnn mppnp *wko inv npim rvnpjn 
pPi ,(*inv Pm o>on Piu nmiwn onpo >9) nniKa n>mno roop 

.lyonnoo QH9 n>n> >Pan rpypipa 




inyasi msii nioanw pvao >Pan n« T’mnP wv ira oio*wn p (2) 

.inv naios ivnpia 


o’bini iiND mifl - m*na »p*ia -12 *iao» p*wpa 


n>pao P\y an nation aamon na'py xnt> Kin A>nt> noonop90 
nun s p*inn tit naisn muon p yaun ,ianT naiyn niKn .o»P>apo 
nostya N’nvy paon mis PPai d’oq on iP>k) ran nmmin ’oq nm> 
mrya tp>nip nmn maaKnnn >oa onso na n>mn on ,(n>np 
.ynnm no>psin Ano pa pnnoP row ntnnnw ivPAyo nPKpo 
:Kin Pin *piK pas nmn maanrinn msm na mmn pa *wpn 


sin(a) = n*A*N 

N* = 5,000 — = 5■ 10 5 — :Hin Anon ynp 

cm m 1 

sin(ai) = 1*6563 • 10 _lo *5 • 10 5 = 0.32815 => «i = 19.16° 

sin(a 2 ) = 2*6563 • 10 _lo *5 • 10 5 = 0.6563 => a 2 = 41.02° 

sin(a 3 ) = 3*6563■ 10” lo *5■ 10 5 = 0.98445 =* a 3 = 79.88° 

,iwunn no>pyn Yttn 90° K>n n>mn wkd Kin mnon ^xu *piK 

n=l ; ai=90° 

X = sm(oc ) = = 2*10 4 m = 20,000 A 

* ■ 1■ 5 •10 b 


n *N 


.K 




.X 


:in ov>n n*ron immn .7 
sin(a min ) = 2*4000-IO" 10 *5*10 5 = 0.4 => a min = 23.58° 

sin(a max ) = 2• 7000• 10“ 10 • 5• 10 5 = 0.7 => a max = 44.43° 

:p >v»>vn non *?v nvmn 

sin(a mi „) = 3• 4000• 10“ 10 ■ 5• 10 5 = 0.6 => a min = 36.87° 

sin(a max ) = 3 -7000 • 10“ 10 *5 • 10 5 = 1.05 =$ a max = «> 
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13-112 *i9t>o norm >9 


,*rnNo Pm sin (a) >a dPw u’K >w>Pwn n9>pyn aao 
rron Pmnow 36.87° noun i»a Nin omon ow i>a n9>onn oinn 
.own non d»nt>o naw 44.43° noun i>ai >w>Pwn 


36.87° 90° 



ji*3iiib np’o’a - mma ’pia pbNM* - 13 aaoo jnn»a 


i 


i 


2 


P 


V 



*im> Pm Kfini ainn aipo ya pnaon avima 
nowa NnP o’yoon ooiomn anno ,(2) 
.anr iop norm oar ppi ,am> )op am 
Pin thk ,*iiKn yam OJ>w i>nw imao 
noiPxa 11019 Pa Pw nuaiNni yiap ikwi 
(P naipi) na>yyn nno ,pp .nviap mxto 
.mnwo ij>n ynnn iioi9n Pw noaiNa oPnn 


.N 


>a am* nPm noiPaa pom Pa Pw nmwn anv aup Pm tun awaa .a 
:poi9n Pw nuaiNni Pm *piN pa pon t>n> w» 

f - h ' c 

^photon — ^ 

Pm wan (V) na>xyn nno *ya anv nPm pomn Pw noaiNnw Paa 
B awpn nuaiN) oyainn paopPNP movp nnaiN anv na>?wi >a ,ani> 

(nyiap x>n 

Q * V — Ek. — Ephoton — B 

.ip’Pwi anr Pm na>xyn nno >a .nPaow ,pp ,mn naipin 
wowo pomn noaiNo Pm aim pPn .am* nPm awpn noain aw«a .x 
pam ’W9inn paopPNP moi’p noaia mn9 naNvoi paopPnn aianwP 

.ihin aiuvP na aim iop na>yy nno pp 
,am> iop na>xyn nno >a ,nro> ,pp ,mn naipm 
Pn iy>m nainpn io loPaio ooiaopPan Pa awxa o»pno novm oat .a 
a9oo nN ,mnan oar Py imm io ,pp N30i .nannn 

:ioP9iw (n e ) ouiaopPNn 

I = yrj => Aq = I - At = 3 -10 7 -1 = 3 • 10 7 C 


Aq = n e -q e 


Aq _ 3 • 10~ 7 

q e 1.6-10 19 


1.875-10 12 


:amn aipoo loPony ooiomn a900 nn avni 
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15 -i 14,13 1900 tiurais 


1.875-10 12 


3.75-10 14 


0.005 'Ilphoton — n e —^ Ophoton — q 005 0 005 

ftKiwnn lynniui) K>n nmn upon oPoiv 11010 Pn Po n>mmn 
nPi Pm’in 11P rwm nonmn >0 *iia>pn imiwon nPi nmpnn 

: (eV-n 

h-c 6.63■10~ 34 -3•10 8 

E photon 


= 3.315-10 13 J 


X 6000-10- 10 

noon P\y nP99on N>n hdk nown nnn upon noPoin nunmn 
: 11019 Pn P v n>xnmn n»i\wn o>oP9in o>noi9n 
E = n photon' Ehoton = 3.75 -10 14 • 3.315 • 10“ ■ 19 = 1.24-10" 4 ! 

:nwn non noP9in nunmn snnn Nin nmn mpn p9on 
F 1 24*10 -4 

P= | = t • — = 1.24-10 4 W 


n*3*ni» np’O’a - m»nn ’p*ia iibM\y - 14 naoo ivwa 

•inopPN OP0111101-19P vynxn tfiN ino>ii 1910 (1 mpnannn .n 
> nioNn Pponni i n p*ri (i>y*un tmionan noon) >oiDNn naonn 

:ymp nH\yi d>ynin o’imPpiin n9on) 

P?? =» S? 6 2 + e~ 


R = 1.5 • 10 13 Bq min nipnannn nyp .n 

x = = TcSStmo = 5 - 61 ' 10 ‘ 7 iS :»mmvm»np 

r* a xt v xi R 1.5 -10 13 _ ^ cn ini9 
r = X-N => N = x = Sj61 . 10 - 7 - 2.67• 10 19 

N 0 = 2.67 ■ 10 19 :N 0 -a VZK VVO OWlAfl 1Dt?D JlK pt?A .A 

:Kin t)<m yon o>)>jrttn nat yn\ t yon o>i>v*iAn *®vo yo. ™pn 

N(0 = N 0 -e~ xt 

t = 30-24-60-60 = 2.592-10 6 sec :N1h ptn 

min ai> 30 nnaP oo’ynin noon (l) 

N(t) = 2.67 • 10 19 -e -5 - 61 ' 10- 7 -2.592 -io e = 6.24-10 18 
R = X-N = 5.61-10 _7 -6.24-10 18 = 3.5-10 12 Bq (2) 

:vnv> fnnp^onnn rmw moj*nw ftnaiyn .*r 

n = No - N = 2.67-10 19 - 6.24-10 18 = 2.05-10 19 


ri bv ftp’ian - fwm ’p* 13 - is inn»a 

/N 


fs 



:on P>Pin Py o’Pyian ninmn m 


mg 
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i 6 -i 15 nat?to nunsro 


SF = m-a n noton onto nyim Pv; nimnn mnwa 

mg-sin(a) - fs = m*a 

:k>d noon onto!? ono onwoiton naiiwo 

fs*R = I*a 

fs = n ^ a :!npl1 I — j*m*R 2 ; a = g 003 

:!op3i ninmn imiwton o?o3toiton jmiw& nKsinn n k n>33 
mg*sin(a)-= m-a 


.1 


a = i*g*sin(a) = %• 10 -sin( 30 °) = 3.33 
3 3 sec 2 


( 2 ) 


a _ 3.33 
R 0.05 


66.67 


Rad 

sec 2 


( 1 ) 


fs 


m -a 
2 


3 ' 3.33 
2 


5 N 


( 3 ) 


poot? 7 iD>n int v> ^min nt?ivo nn»!? n>3no nunin nito?\y v» (l) .x 
K>n yxon mipin nwnn unman) *pn tiin^ jww kP nnn nPiyoi 
:n>!?H>33oian nwtittn 'mv 1 ? mw n>t>3>pn nuninn (ook n>ton 
Ek = A(m*g*h) = m*g-Ah = m-g-x*sin(a) = 3 • 10 *2 •sin(30°) = 30J 
:K>n notoh onto not? n?nin>t?n n>An3rtn ( 2 ) 


Ek w = j*I*w 2 


1 

2 



1 

-r'lTl ' V 

4 


Ek c.m. = i-m*v 2 :K?n nt?ton ono !7\y n>o3?pn nuniKn 

113 

Ek = Ek c.m. + E Kw = 2 ,m-v2 + ^-m-v 2 = ^-m-v 2 


Ek u = 1 / 4 -m-v 2 _ 1 . E K c.m. = 1 /2-m-v 2 2 
Ek 3 / 4 -m-v 2 3 ’ Ek 3 / 4 'm-v 2 3 

>iiyi irarno n>ovp ivvun Kin jpwpn n>o3»pn nuoiKno y>bv 
.noon woo by n'oi'pn nuiisn Kin y>by 


n*vp *\)\ by n|7»»o - m>rta »pna pbn\y -16 *iaon pwa 

.nmynn >Jis>n oinin 6s>ia k^ >5 >n>mn yjnn *no>\y pin o»pno .k 

r*u’ = i*w => cj’ = wp 

I = i-M-R 2 + nvR 2 = i-M-R 2 + j-M-R 2 = M-R 2 

I’ = i • M • R 2 + m-(O.S-R) 2 = j-M-R 2 + 0.12S-M-R 2 = 0.625-M-R 2 
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l 7 -i 16 noon nunn>o 


, _ M-R 2 
W W *0.625-M-R 2 


l,6*w 


non^n n>Pnn nno n^iyoo iiion nyn n>o:ppn n>vnKn 

.nsnynb nnniK 
:a>n n>oi’p n n’*niNn natnn 

AE k = i-I’-w’ 2 - ^-I-w 2 = i-0.625-M-R 2 -1.6 2 -u; 2 - ^-M-R 2 -w 2 

AE k = 0.3 ■ M • R 2 • u 2 


.a 


Vail?»n oar - nima ’pna RbNsy - 17 aaoo inn»a 


1 n 2 

Ec "J c :n>A*OK n nnaan Papn iyto annon p yaaa - Papn .k 

.naannwo la maap rvroHni Papn pnano nitnon P\y Kan yam 
.mpon p Papn P\y n’AaiK nana PPa rk anK nmo Pi) yaiona 
anno Py yaiooa .aipon p n>a>on nuaiK aana u» aAia aAin 

Er = P • T = leff-R-T :K>n nuaiKn nana ann 

:K>n PAyon P\y naayn (l) .a 

z = VR 2 + Xc = = 159 ' in 


leff - 


Ueff 


230 


= 1.45 A 


Z 159.1 
P = I 2 ff • R = 1.45 2 * 150 = 313.46W 

P - U e ff * leff ‘COS ((p) 

P 313.46 


COS (ip) 


Ueffleff 230 * 1.45 


= 0,943 


rain ^lynn tntn 
:Kin poonn 


( 2 ) 


.rmnn *?v nsnn >m>n poonn ( 1 ) 


Wo = 7rc 



L = = Z h (i \ -2 c a2 = 0.169H 

C e w 2 60-10 b *4*7T^*50 z 

.1-^ *r>nn nno ntinn ^?o nsnn poonn tnu (2) 
ftvrt tapn !?o >i>opoKn nnnn .p 
,nnnn mpn m>Dp£mn nnnn in mm 
t>Po m taps <iom o> RLC ^>ynno yivon 
iPy nnnn yn 180 ° 00 t?o yoinn vnorw 
!7ipon nnnno *p!> onu ^npn nnnn pi!7 
thk to nnnnn pp n>nn n>n> onno t?\y 
nnm m >it>n t?iynn tw Pton nnnn .onn 
pp m>nt? t?iD> poo Nt7t7 Nin toN t ixyu t7y 
PPoi top onnnn non nnK ^ by nnnnn 
,t«n by nnnnn pp nvnb bi:>> Nb nnnn 



.“t 
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19-1 is 1900 nuvin’9 


o*n - rn’na. >p*i3 ^ibNv - is nswo ii*m»9 


v c - Pipn Py nnon - l (l) 
v R - *uin Py nnon - 2 
V L - P’Pon Py nnon - 3 
v L - V c - Pnpm P>Pon P\y Pip\yn Py nnon - 4 
.PAyon P\y Pipon nnon - 5 

\y*i9n nK niKno K>m PAyon P\y y<»on non K’n a nmm (2) 

.PAyon >PPnn o*nni >PPnn nnon }>n ysion 
Pnpn nnom (Pnpn tmn Kino) PAyon aim )>n yaion o*i9n (l) 
.nnon n« onpo cntn *iokd 90° Ctc/ 2) *r>on Kin 
P>Pon nnom (P’Pon o*nn Kino) PAyon tntn i>n y9ion onon (2) 
.o*nn nK o>*rpo nnon ioKn 90° (tt/ 2) -non Kin 
nA’nn iP>ki P*tai iPin P’Pon Po nA’nn nPiAi nnPm nnnnno Pnn 

,P*tAni *jPn nonno *p ,)opi *rPm Pnpn Po 
:*rAin Py nnon nK nom 


Uz - VUr + (Ul _ Uc ) 2 

U R = VUz - (U L - U c ) 2 = V250 2 - (400 - 250) 2 = 200U 


. U R 200 
1 R 125 


1.6 A 


.3 

.A 

.T 


o’tifii o’i>ti3n mm - m*na *pna - 19 oaoo piva 

>9 Py .niPipoon ’”y un Py Pynion ^nPn nm npnop n-no tiy <)’oii .k 

:nnoiin 


_ F _ F 
P A 4.3-10" 4 

,1/V Po nmoi 



2.8 4.065 5.32 6.58 7.81 
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20-i 19 naoo nm*ui>a 


(p) niPipwan Pw tnshPn oiaoP nm (P) fin Py Pyaiav '{nPn .a 

.(Po) natnaoNn 

P = Po + p 

:(nyiap tad nnioiaaow ' j ' jxz ) P>ii pin jin o»pa tin 7111a ^nPn .a 
P o-v 0 = P-v 

^° v Vo = Po + p :t>apn ,oisnPP no’aa p jin a»m 

P = Po*Vo‘y _ Po 

V 0 = 35.7-10~ 6 m 3 :yrp natnaoN ^a nainiy pvaa 

:»ooomnn ^nPn jin Nisai> P 0 -v 0 P mwn ,<pAn yia>wa )jni 

Ap _ (18.6 - 0)-10 4 
m A(l/V) (7.81 - 2.8)*10 4 3 - 7126N ' m 


m = Pq-Vq 


Po - 


m 

V 0 


3.7126 

35.7-KT 6 


1.04-10 5 - f 4 


P *V = n -R -T 


P * V _ 1.04 -10 5 ■35.7•10 -6 
R*T ~ 8.31*300 


1.49*10 3 mol 


/r 


o >ntt\ o’brun inin - m> m pbNV* - 20 \nsva 

. A 2 -i Ai o^u> 0010 *jjin >noo 00 two *m>s Kin mom num ,k 
: n»ntn nn>noi *mmn t»v; ^nnn noo i>n jnopo jiia>snn hkiiwo 



.nm> n^m n nontn mvno nm> ns inn now 
:nnv iop >jnbn ik nnv nt?m t>mn nmnoo >^iyio pin 


2 

Vj_ 

2 g 


P 2 


v 2 


yz 


p P g T 2g Tn "p'g T 2g 

on> oa p^i “pinn >noo on>i o>m y 2 -1 yi o>niAm> o>akvt ok 
. im>n»n jik kiso^ o>sn!?n 00 mnoo nn ,yn> m>n>non 


v • A 


Q = 4 — = 4-10 ~ 3 — ; A 
sec sec 


:K>n np>aon jik 1100 
:on nmsn >0 noyn p^nn ml? ooiwn 

60 cm 2 


.0 
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pr» imy&i zo natm piD 


_ 0 _ 4-lO 3 _ A jn 

Va A 6-l<r 3 0,67 sec 


A v a “ B-v b 
A 


inwsnn hkiw&i v&mu 


6-10 


vb = v A ‘q- = °’67' 1>5 . 10 -3 


2.67 


m 

sec 


:g oiiiosi a>nm o>na;in rmm nnKP >pim pin 


Pa - P B _ v B - v A 


i I0~ 3 kg _ 103 M 
MO 6 m 3 " 10 m 3 


Pa _ Pb - P 


2 2 
v B -v a 


= 10 3 


2.67 2 - 0.67 2 


3.33•10 3 


N 


2 ’ 2 - m* 

:n’QODn 7imn nsiin njoomnn mw P A - Pb tj’snPn unan 

Pa = Ph + Pb Ph = Pa - Pb 

>!mon Ppran rmv >w>omnn ]iioo 

:Pipi -nay ram 

Ph - pHg’S’h = Pa _ Pb 
P a ~ Pb 3.33■10 3 


h = 


P Hg -g 13.6•10 3 -9.8 


0.025 m = 2.5 cm 


•^ap »*r» by ruon jiyun - *ipn imyo 

:f9pn yop :anpa >it»j - pwNi pPn 
lot Pa .'papn nimKnn ok on*na moo mipiP niiiwn pk 
K in -papn ynp .nnnon >jto viaP np»y pmo anyyi ninony; 
P\y nia-iKTtnn n9t>in pm jiiPipwon Piy Ppwon naoin pn on>n 

^pn 

_ Amg _ m-n 2 -g - m-n^g _ n 2 - n t 
Ad d 2 : - di m ’d 2 - di‘ g 

.juPkwi napoo ,JiiNSifi mna - >y»3P pPn 
,on>yn rwKnn ’*ikvP Kin ,>ma>K piiKa ,Pnpnnn <pan 
L [m] 
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npnoo - nruan nnnn pbaw 


Pto nay nrioyi t(s) ptn nay rmay rmmay >tw now nbao pn a 
. t = 0.02 s -nay nnw^nw nvnnan jin nbnoo own . v j mmnan 

sO’yra — bw nnnn <pn nn>no Pin jin own 

i 

t = 0.08 s , t = 0.14 s , t = 0.20 s 
-paivyrn tin. wish wu: p’N .roonw nbaua D’ownan maipaa onw own 

{nmp: 3 ) .nt *pyua 

{mrip: 6 ) .ptn bw rpspnso *yun rnmnn tin iNJian on won? .t 

.nb*m jin awn — p on .yvra toot — Nb on myup ^nn ji^ind dnh .n 

(nvnpj 5 ) 

p>w dnh ,<pin nyunb two pvoo x onpan ns jin man n>n mabnn P>n .i 

(Jimp: 3 ?) . toot ?n:w rpn (- in +) hsinuh 

O’mi aw o>n:ia >poiN nwwn by 
. M> m f M -1 m ommunw 
jrnat mwaw win mvsnta mb m onwp o^ann 
ru’ri* paw mo m inuaw pin by oP^yon 
.nswiu ny: mrynm ,{n owm nNT) 
.nnjtnb pia nwwan pa!? o^ann pa *yiD’nnw njn Tobo 3 n _a_ o^ywa 
.im> bna bmw mo byio cponn awn >a by (oP’no) ’mow pwa toot: yap .n 

{nmp: $} 

.ona>o Twpon oinn mm no tint o>*mn nswn tin nbNWn aim my^QNO-Noa .a 

(nmp: 20) 

enn myaaNa f m muaw **pP onwv a 
F mob mw Ppwaw pa ,nnat muaw 
(a ownn) nt oaaa nswnn . n o>wTnaw 
cmpn asm nswnri p nbouo nnw 
ossa n^iNJin brnn pp m osaa nswnn bni onh .(n owui) 
(nmp: 5 ^) .222 n:nn bm in cmpn 



a o^wnn 
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1995 


.3 

to ton> ,<yu irovy ,7w>on nmpjn ton rnNnn monn ton *nv>o mono O’vnnn 
Tanov 3> o’v) yrxp atom x *n vs 5 v ovnn pion uivnvy F Tim m: 7W1 
(.*yian to D’tois d)>n Tron no yio onn* rnnoi .ttp non 


X 

5v >y>to>n prnn rpnPnnn mvno t = 0 ym iP o’povoi ,on^n tpwtq *)u 

. x ~n vs 

K'lm n^m^n ( n!?ma ,iv’ ap) T»n 5v iroun 5t>vn jrns ’no .k 
(JV mp3 5) .U3D7I3 H’"to 1N/3 D^03 toPUOH TIN 1KJ1 

.£03 tnyaann 7 too:i nswnn (iwpi) yno mo .n 
(DiT»p3 5) r\D2 7*na vy> inyib on ,ooi\y nanar* >yopP 7 juwju on^nn 

.£03 ?ptn P\y rpspaon nar>\yo \vh in ipp ,toa rovnon Pt» onh .2 
(nmpa 5) .inn 7*n3 7Jivto on ,d^w nvian ’>yvp5 innwra un^jin 

ovnn ynon rpnPnnn jnTnn t = 0 yrn O o^poyn*i ,on>s.n tpwo >a\y 733 do>30 

. y "n vs 

{nmpa 4 } ,o\yn 71371 oaP n 7>yo to nay .7 

(nmpa 4 ) .own ^pan >mP a yyv to nay .n 

tou , 24 m/s h\t\ (y -n vs paon naaoo vondw) mnPnnnn jnvnon Pw ntma .i 

. 0.2 kg N’n <ynn jiuoi 1.6 N Nin F non 
lump) 10-f) . t = 4 s vain <ynn oipo jin nwn 
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- nmnn mwi ybtiv 


A 

uicttun , O rmpina . y t^apa Tpn , n^yti>a sum T.p *wju? o’vnra 
,iy asan -ppn yna 1 p’p!?n .jD>n na^nn ^y cnyjn D’p>pt>n *ap oniwo r D2:nn 
trmi m K’n p’p!?n to t?\y ijito .(Q*vnn n«ii a n>no -ppn yjio 2 p>pton 
oy Nto ,ji>ot*N Tpa o^p’pton a\y& inn to umuuin . v iniTna 
Him # tih» ntoT> i>pn nua <.-pp^ *pwa o>p>pton to 5>yM -ppnv nun ino> .i’pn 

-jivwunnno nronra u u>n 



, r?Q3 .Tpa tinvunn inNt> l p>p!?n >v fliwi trm) nrvnnn jin hot .n 

(nmpj 8) 

imvMjinn njauia 1 p’pto 7v> yjra >u>vn jin rtwwn aim mysorci not j 

{jimp: 8) .vpz 

.Tpn cy p ji^nt wvy totoca 2 p^pto yj nynan "inN7 
(jrmpi 2j ,£222 -"i’P^ mivajnn inN7 2 p?P' n nrpncn ton jin nu: 

(nmp) 9) . p rpm7 rm\y a Jirntn o rom .7 

(jirnpj 6 j) . 2 p>p!?n to Tpn ^yonv <jpjinn jin nto<\yn nun my^nfo not .n 
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1995 


.5 

.□non nro>yun Py rmn r 0’3^nn yis’aP.nPNvyn f pED\y o^iim \ynn\yn 
nb’o:n nswn nmoian iuvti jnyszuo rap a:ra P\y uiun to non a; 

(mnpD 10) ,v:a Py rpvyomn 

(Jimpj 3) .^“ikd *ivtd nuQ n?< n*yr> ,(l) n ‘pyua tosow ’lo^an >£j-py (2) 

ysn p^nP Pw nunon "jot rap 3313 P\y inua to hvz (l) .3 

(jvmp) 10) .p>nPn P\y tfnPuo uvm 

(nnipj 5 ) .^ind ina npQ to a\yn ,(l) 2 i>yua to^ew ^\ran >a*py (2) 

V yy b ^ n^Drpn.rpnwn *3aP nm au/pn y>oio pPN\yP 'jn^on mnuun <)i2 .1 

:2td rao ’Payja P'lPraa y:n 

_. GMm 

Ek = ~2T 

nu’331 (p’nP >v) nPPun rww<P ’icraa vaiwnP >neh tpn .nt i\yp nam 
(nnip 3 53) .rnnuun yn rpmon jpPn^oiot rwroP 

: D>T)J 13 

ona P^P 7 hd oin pa pmon ; R £ = 6.4-10 6 m Nin 'pnh ana vvn 
y,!HD 1 HD 3 ’ 1 D m>n Pvy rapnn ~|\yo ; y>Nn ana wmo an>pa o^vy >3 Pm n^n 
. 9.8 nVs- hpn ^.\n ana ^2 Py mwinn nP>ojn toimi ; moD> 27.3 nih 
. 6.67-HT 15 N-m 2 -kg ” 2 ion >nPiyn m^Dn yiap 
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1995 


towi - nvunn Jii>n:i )t>Hy 


•jnom - 'i p^n 

.6 - 10 m^ujn mm jrmft t^u 


.6 

imooi nD^'iD dq^p jiinijiki D'vun 
m>n lyra Jii^yn man? .pp nno mv> 
pyon tni ,n£)^pn tjtiP jii!?snj ,jr>7iP*o rnpji>) 
nnni , R Kin no^pn Dim .n^p 1 ? *uiv 
.nn>bpn rpnnn !?yo H nnm nsbi nmpsn 
iiny Nun , Q Nin nn^pn ivdxd in\y ynn .n 

jin (D^nn nN“i) o ~i A nnip:n» JinN 
(ivmpi 7) .nn^n) njivon nn^pn >“p">v n^nin dnoi ^7i» ^Q^nn m\yn (l) 

.nnt?n) rmyon nn^pn n^y nsun >bD\ynn ^N>^iDion (2) 

(nnipi 7) .0 -d nnnj <yippNn Iw^JDinn 

nmm *nmn did pn o^ym nis>on ^>yi, q )yvn) m nvn Jibyn n> n no^D 

.jiin>Dn pnp D^DDDViopbNn mninn tin rmn .’DODnopbNn 
A mipin nn>v> mnyvy jnn^pn Q 'lyoan tin d^nwd ^ijij my^QNn Non a 

(Jimp) 12) .!?p\wr>ii>wn rpnn 

ji)>yra o^xmin rnmnn 7» njipyjp mmyn jin niwwn ’jiju niy^oNn ndh n 

(nmpj 4) .n <vyDnw Q *)yoo!? Jinmn n<rt?pn 
(jmip: 3^) n yyviv miny!? rmuNn npn ino .7 
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boon - Drum sw nn pbNo 


1995 


y 


.7 

.bnp nnyo bo ’boon b>ra iNino orainn 
f S podd :bbn >baonn birafi 
c nmusn mrrannu r e = 4.0 V q"no mpn 
f R 2 = 500 Q , Rj = 500 £2 ohu pnnnb njnu 
. S poddh jin nra t = o ran . c bnpi 


I 


(nrnpj 5) ? t = o ran ’baonn b^yon oim ihd 
( nnipj 8) . t pm rap hk nsd .pm bo nmpnon Dim imnn “pmbo yun 

(nmpj 5) . c bnpn bmp dn n^d 
N ino in^b bnpn iyoo tin nun 
(Jimp) 7j) omibnb )y\u 
lira iyoob nnu i yyvi nnumu ^yuan 
(nmpj 4) .ymn nun .D”Nnn upon 
mnyon i>bnin upon pnra n>)UN non 
io 15 20 t(s) (imp: 4) 


tfi 



iai 






■■■ 
■ M 

ii 


■■1 

(si 

ill 

iss 




!5 

S! 


lii 

| 

| 

ii 


j 


IBB 

& 

Si 

: 

SSi 

Si 

ill 

in 

is 

IB 





a 

ii 


s 

iii 










SE! 









■1 

m 

igl 

i2i 

[as 

i 



BB 


II 

is 

Ii! 

IBS 

Ik; 

;:s 

s 

1 

rS! 


8 

jl 


.N 

.1 

.1 


.8 

nno npn nityn ,n>by oiuib DNnnn , 75 W 110 V bu uni? rrm b>ynnb *pm nmbn 

.nnut nmunn imrannu 220 v bu 
.non ra nnp *p»bnn mm ,n>by Diuib DNnnn mun jin b>yonb hd .n 

(nmpj 7) .ran mrann dn non 

jin b>ysnb >id ,ran oipon 25 w liOV nnm wnnwnlJ n^n i>obnn .n 
.pnn bayon jin 0010 ns 01 mnb u> imw non mby Diuib onnnn nrun 

omipD 15) 

natm mu <pu nmnn . 25 w Ira nnN mu nmui n <yran nooiou biynn .a 
jvnun bui 75 W Jin mwn bo iwn nosiy by mm ymu> ism ( n<noj Nb 

(mnpj lif) jrai ?nnuu 25 w nun 


522- 















1995 


'yyyv n - nvixin m>nn 

.9 

n*p mum v ntmuy bithpi p>p!?n urn ,"<pn qiB> uuovy, B vr\ n w mvfc 
p-j bvis p>pbnn >vv' mn) . q m>n >>>&vn ivdpi m hdp w p>pbn!? .mwi 1110 b 

(>V»)Pn niDH 

(Bmp) 4) .ibvdb bpip tin dkho 3 pu'.p>p!?nn bv bibppn jin ddid (l) n 
. T Timan pt bni r !?V?DPn Dim bn n!?N\yn >ub) bi>^pn 3 Nra (2) 

(Bmp) 8) 

prab !?upD hbvd dvod in , v n!nw Bn>nm B dto iBiNb Dmp>pt?mBiN .3 

.mvn 

■pwb ruBDP p>pbnn umnp onh ?m mpon p>pt>nn "?v b*pon rroa >hp 

(Bmp) 8) . dpi ?int?oon 
0)3) q 1VD01 m BOP !?V3 p>pbn 1B1N .5 
oyon in , v n!nm> bit np3 B m\y ibin 3 
mum *pio oy a bub mm bitdph ])vd 
ym) n*p) niTnon niDpi .(n o>uhb bni) 

N D>UHB 

>dbph mum bu> pon . yx iwo3 (nomn 

. X Tl TS yn>33 Nin 

*piN> nviiB y*3P p^pbnn yno “non (l) 
(Bmp) 5) .(3 D>\yiB BNI) »BU t>lPDP 

3 0>UHB 

pmnn) s >yvnn tnt>opn b^dd bn 3on ( 2 ) 

:^1B) dn ,nnN nmo io^um3 ’dbpb mum *piN!? p>ppnn Dipuno 
a = 53° f v = 6.25 10 4 in/s , B = 2.25 T 

q = 1.6 I0 19 C , m = 11.7*10" 27 kg 

(Bmp) 8^) 
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t»o\yn - urtian w>na ]i!7N\y 1994 

.10 

bnsgj pbio ^no ABCD mn'm lmvn 
niipon ti mr£> i3iN»n , B 7>n n >dbg rmya 
7 iD>n n!? 7 v) jnaoon >)9 !?j> ."^n 71 B!?" imoi 
7 bno nmo\y , v nyup Jin^nm 7>bi£ dig 

.(O’vnn hnd) mrtn >o)>Gn 
MN oigh wp bo jpbBonn jinunnn . 9 nid ttddgh bo AB nrmn 
>b”B nvtHBno ron .(maoDn dv oidh bo mnpj p N n M) R wn 

. R "b un>3 nnm B7)ran 

. MN \nDn 7171 DC 777 , AB 777 Dnaiyn om7m >3110 bn pa (l) .n 

{nnipj 4) 

. MN own 777 7myn 07\n BGaiy bn ,n>ynn >nni B7ivn ,Non (2) 

(Bmp3 5) 

(Bmp; 5) npiapn nyunn bn o»pb >77 >B*>n rvo 0177 vnn 77t>n (l) .7 

(Bnip3 5) .nbNon giju BiyaoND frna bn nodi ,n*Dn po ino pa (2) 

(Bi7ipj 5 ) .pG3 ?ynp Nin man dnh (3) 

C.wn own by D’b>y$D o>b”B7 ovmno D»033»n ninon bn rotn) 
myba bo 771 N B7>rvb B’bnonn Bnwnnn dn .Bminn o> B^rabo voDy run .3 
V)77 MN OIDH VOp 777 771VH D7\D BN DOn , A. N>H MN 0)07 bOI B73TOH 

• MD = NC = 29 ; AM = BN = 9 730 

A - 0.4 m ; B = 0.023 T ; A = 1.0 O/m ; v — 2.0 m/s pBJ 

(T077P3 97) 
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1995 


m>rD >p^ - nnjan ni>ra pPav 


nrni ’pig - 'i p'jtt 

j3i3 PDn nn« nPNtu a>iw a>pia >wo niPNiu nw Pu iiuijp tPu 

o^ani niNn inig - pwo pna 

.11 

. h « 3.90 m nn*pn n>ypnp byo lmy muw oix nso npn nn*p tioo by 
a n”N3 Jinm £ = 60 cm “piND bmo DKn Nin viinjia ooo nnpn rpypnp by 



.loipnn inoi bnonon ,jvyp“tpn byo y nnu ny o^nn ropn jin o>NbDD 
jin*vh 7 iN pp oo 3 Di ,o>on >jd jin in 70m /jmnnob D>onnn jin pnvn (l) .n 
( limp) 12) .oinh bo myb nymni bnon bo pbNoon) pirnn inspo 
,npn nmn nnpn *iond ib hnij Nino non ijvp pnp din!? hnij bnon dnd ( 2 ) 
(m*np) 12 ) .( 1 ) n 7>yp 7oo by nnon pmo Nbb mo) Nino in *im> bm 

.(y nnm d^o o> nmnn *iond) 9.5° bo n»N3 mnn bnon jin hnh d7 NH a 
mm jini (l) n 7 >yon mNinno ppn bo □''on odd ny>nn mm jin n*o (l) 
(Jimpi 8) .1.33 Nin o>nn bo n-pnon onpD >n pm .nbo nvnon 

(nmpj 8) nnpn a»»n bo y nm>n tin non ( 2 ) 

mypipn bvo 2 m nnn ny o>o rmnb o>mom 
y>>o Nino iy bnon bo nnpn in*po N*i>n iinh yj )m non non m n^on .1 

(jinipi 10) .DiNn bo my bN 
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m>ro >pa<i - nruan nvna ytonv 


1995 


.12 

Jia*won .ioini bipn nn>no mno Tiwb ,o>isnm niNinon ,B37yon tin ma 7>obn 
rupno mow an>on p 10 m pmoa. 4400 Hz manna rronon too an>o nbbia 
ponp>o ipmo mby\y nbTOo . 1 m Nin omna pnaonp S 2 n $ { ons D>pao ow nai 

laiNb yub bia> p£>np>on .moo 15 m pmoa ns>nob bopna mow vwn pp 

. c yaoNn mipia nb’nna nsqji ,nb>Pon 


*-10 m 


IJl’O s i 

(^an iip>nb aau) 


15 m 


panp>o 

C 


ns’no 
□’pip oy 


nb>uo 


jrtimon nnipm >nw bn nbioi ,nb>pon *p>Nb panp>on bn y>po 7>obnn .n 
L -b R pa pmon .n>bo>ppo bipn nosiy pa\y , c naipm nay o\yo ,i # i R 

. 2.25 m NIB 

nopnaa ,pop>nn >7>~by obpm ,bipn noaiy bn 7nb>p aaipo ppip (l) 

7 * bao 2.25 m bvy opmn oinna poio . c naipm p panp>on pmo b\y 
omipj 10 ) . L “i R, c nmpin jin oam pp . c bp 

(nmpj 10 ) .bipn >bi bw ban *piN bn ,aaba nbNvn 01 m mtya ,apn ( 2 ) 

(nvnpj 10 ) .toini bipn nn>no bn ,7aba nbNPn 01m mwa ,apn .2 
. 1 m anna 7nN piv an*>on bio 7>obnn nma ,on^n opapn o\y oipoa .3 
(nmpj 12) . aapn ?n>bo>ppo binpj Ln r , C nmpia bipn no*w dnd 
70W ba 13 wj o nbioi ,(4400 Hz manna ,aiON3) 77iinon an>oa piano 7>obnn .7 
o>b>n mpvonn nn>no jin awn .(omvpn mupn opo ^in) nois nmpi 9 bya 

(Bnipl 8) . 30 cm 1271N ON ,3B’03 
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1995 


m>m >p*10 - AVtian iwra pbNP 


jvmna np*o>a - ow pna 

.13 

m>vo n nvDin ynx> -opn nbmuo b) tun p> moopo nobsin X nmpb (l) .n 

(imip) 4) . X ronp bp >p>pbnn ’own by 

(jmipD 5) . x jwnp bp >b;in >own up> 3 mb N3 nnp jihn nvawi ps (2) 

. (3 10 4 eV) 30 keV bp n>vuN >bya dojpid nmbN Pbon , X ronp mpo yira .a 

(nvnpi 12) .mnpn bp b>n 7 *un tin 3pn 
. 5-io 3 w Nin n tvpdp x _ n m np bp noibNn pspn .5 
(Jimp) 9) ,n»jp b33 upon p o>ob£»n dojdjdh 3dpb jin apn 

.JVDDNnn man ™ >pm nbya jwhd ooinppbN noibN 
!?\y jinN n)on pm p JVD3NJin juoji mpoNon oonopbNn bp no n nran ps ■'t 

(iirnpi 7) no jvnn mpsNon «nain 

mw onbp b>n 731NP ym dn ,nmbN3 oonppbNn bp jvoupn mown jin awn .n 
dim pi 13) .3 ^ypa mp>np x -n mnp bp bin -pm* 

.14 

: cr>N3n bin ohin >bya omp npibp insoj ovjub *np>n bp np>bf>n onupop uip pa 
X, = 6708 A X 2 = 3233 A X 3 « 2741 A 

.ib o>NJion yipon bp # eV “3 pmiNn jin apn onipn p nnN ba “nay (l) .n 

(nmp) 8) 

.no>n Jim bn jniwo nmo aayo» bapno insojp o>npn JiPibpn nnN ba (2) 
nan ba -pb .oiPNn bp nmiNn jnon bp naniNn ppip nbN o>np 70P by 
onnyan jin D’i3»on o>snn jin nanwra pp . eV “3 nbp n>mNn jin ps 
(jimp) 5) . E = 0 "3 np>n non jin ana .onanon 
DPnpnoi ooppDPi N^omb o»ipyp popp nmp bp bin pun jin nso .3 
{.anaia nbNn onayfan bap ron) .(2) n n>ypa Jiouapp moan pa onayoa 

(nmp) li) 

. 5.39 eV N>n oi>ji>b dipn bp p»n n»njN .1 
.tmji>b oipn p”b orab o>bo>p doipjd bp ’bo^ppon bin tun jin apn 

(nmp) 10 ) 
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m>ra - Jirunn \)bxv 


1995 


jroiwnn mmNn mm join .*m»n Jinm *tnxm bw n i»on pi .1 

nm .D^wirtri miNiJin in^nn dion 

n = 4 
n = 3 

n - 2 

0 - n = I 

.nn 711 jraiv 11 eV Pvy Ji>o)>p n>niN Pya onnopbN nnpN (l) 
!^>on ]n O’N^vn onnopbNn ^w n>mn (oiy dh nn in) 7^ inn 

(nvnpj 8) 

.nn 7TT Jiiaiy 11 eV >w n>:n)N Pya Dmoio JinpN (2) 
(nrnpj 8) Pa>nn ya owrnn onioisn !?w nnnjNn (my on nn in) 7iy inn 

rr^p !?m> npoaa - p*ia 

.15 

M 2 "i Mj in>Jiionw ,jiPipwn >jiw jinNinn 7 >)<Pw o>w*iji:i 
, rtwfa 3 uo <pPnn oin!? jrniwp nPipwnn . (M 2 > M,) 
Jpp>nw 73 f n^iNJin nvi jirnynn . R norm m nnunvy 
bPi N>n JPPin >d ron .npbnn n!P nny >0 oinni mainon 
n>n i>:P iPPin pa 7mnm non ion oinn ,Nbn 
ipo 20) .rmynn jisinji jin ( m 7 ,M { niy^nNi p Non .n 

:)ijii pi ,nnunn yip nimn rmynnw pm 
. m = 0.2 kg , Mj = 0.9 kg , M 2 = I kg , R = 0.03 m 
(Jimp) 10) .nvujin jp>nn inNb nmw 3 jpp)n 'pv jpjvmn nivnnn jin awn .a 
inNl? rtutan t?w jiwmn nn>nnn jin piPa hidn Pip>w 7no !?y ,awn jx 
(Jimpi 20) ,>jpnjinn nnmp nnnn 2.25 m nn> m 2 jpipwnnw 


S / / / / / / 


Mi 


rh 




M 


i (Jim 


wxm 

(eV) 

12.75 

12.1 

10.2 
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1995 


m>fn >p *19 - Di>nn ytonv 


.16 

pp *1173 73inn , m = 60 gr 1TJD01 £ = 40 cm 1371ND ,7>HN DIO bD VTIlSpO *rnNb 
731VH pi >33N 70*3 1>bN 73inO! pbn >pD1N pblD 0310 Dion . M = 80 gr 1J1DOD 

.(n oosrm DN7) 7i3>n >!?3 aipo t> 7donoi Dion >>3DN3 


n 0>D7T1 

WD ,Diot? 7 ono3 v o = 0.5 y rm>no3 n») p>bno ,yiDN7t7 nm ,7913 imd 
i^rt 3>3d nninpnb onm od dv dioh >>nn» 730 ntivim mbN 70*31 m*p3 

. f nnnro 

7173H J1VOO >)$> Dnu (D>7173m DIOH) T137>>On !?D 010117 WJ1H TIN 3Dn _N 

Ol171p3 15) .D103 

(Jimp! 20) .V'PH 70*3 71737D 77Nb DIOH t?D f 313’D7 T 117 > 7 n TIN 3Dn .3 
.biboo 1T11N 77iNbi Jinyio 7jiin3 wv f onp> nm ,7013 7173 voo no pt 717^ 3 

Jin>no 3 1300 mol ,010!? 731 N 03 ( 33 iTioon) Dion n*p 3 \y 71733 yuo Nin 

.{3 CPD 7 J 1 nN 7 ) > 71 pOn 13137311 )11>3 DV 30° 3101131 v = 0.3 — ^ 

s 

3 O^D731 

(T1171p3 15) .71737 3lVO£) 7nNt? D107 313>D7 m7>7n TIN 3WH 
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tmo >pns> - union iibNw 


1995 


yaiW) ont - -»y>yi pna 

.D»a>opDN oomo tmim o>D*nm o>nnnn imyn 

.17 

, co nmmtn uvnvrjivy , e yoibm nnn ti pnb 
, L >bNn>N Nb ywm R >qin to moa onmnn 
aipnb . L miNivyni R l mwn iroTOJinv 
V E uwnpw >bNn>N lonubn onmnn 
OW by ^ovyo WNVJ) H ^NH’N pDPn"*rni 
nDNnnn v s - i v R □ iiNnpvy o”bNn>N ononobn ominn pwnbi TOb .(b>yna b*ro 

.(owin n*o) 

tin na idp .biynaw Dnoaotmn.riwnp bw omopi nnmNn wiv .n 
. v E nnnb b>yna aim }>a <j> yoinn vnan j*ni v R n v s , v g o>winn 

(jrmpi 10) 

mNnpn m>w ba bn Nb .i>pin y>i nunobn oy C bap Tioa onann bjynb .a 
.jiim u>n bapn by v c nnonv >£rby^N # H -i v E , v s , v R on>\ionn 
biyna cnin i>a <j>* yomn vyaon unnn biyna >3 7)hit\ ,pDonn Jinon *|nu by (l) 

Urmpi 5) .(}>'=- <ji urn v E nmb 

.m b>ymw onunubiin nymN jvwnp bw oniopi nxn»w vviv ( 2 ) 
wosn uni V c n v R , V s , V E o^rninn jin nounuw nmwn you 
(jrmpi 15) . v E nnnb bjyna Datn ya (f)* yoinn 

nnnp by min poonmnw ay ijiin onwn . C bnpn bw bwpn tin rmwb inn a 

.a <yyua ibn>p yah m aana bapn bw ibn>p ya on>n jin Nan .n>bn>upn 

(Jimp) 20) 

.18 

lJimwim nn\yb mnn wnnnvy , e ymp irpopoN nnn bva yoib>n nnn iipnb 
. C bnpi ‘L >bNH>N pwn , R to im onann ,nnm mnnan 

E = 4 V , R = 2000 a :)iro 
(nnipi 9) .nnnnn nnnnb mw innnn *iwnd npnn poun jin a\yn .n 
. minra )b\y povnnn >^nb nr ipoonvy *ry npnn nnnji jin own .a 
(jrmpj 14) ,i3Jn by minn jin n\ a^oa awn (l) 
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1995 


rrvrtt >paa - vnxan sw na ytonv 


(i)«L 


>sn Nin upon paon pavy # o) 2 -1 <a, wnmi >v\y mo»p (2) 

1 


= R 




1 


:mo»po ni?K vvnnv o nmn .min jo paunno 


co 7 l - —7 = - R 

2 <OjC 

(nnipj 16 ) 

dpoiup pt> 4vrmitn ljinnn 5v n>spjiaa nipon pat?n bvy nmpo<p> ouap a 
paonn m pt? p ina . g> 2 "i Wj mi , a) o nTinra mn>mn niTtnn jin 
( nnip>4l) *>mt?p»n papnn v>*no mi >bo>ppon 

o»nm o^n3n min - >v>m pna 

49 

pt?n nm awn .vvpaiN nonwao cmnvyvya ,jvato oa nox !?nn ji»aip n 
13.6 gr/cm 3 wn jvaton im>ox >a vvp dn ,JvatQ3 yipvy n^aipn naio 
(jmipi 12) . 7.8 gr/cm 3 K>n !?ran vwasi 
:yma> >ipoh on ,n yyv'? 7Jinivyn nivvyv dnh .a 
l 

TYimrnna oa t>yw rm^vno ^ N>n via nivain jvmvvy ,n*vn oa !?y (l) 

(imipi 6) . non 

(rjnipi 6) . naun ?mi>DDiooK 6 lairia *vmn 7n!?\y ^aa ,yiNmvn oa t>y (2) 

nivai inKn inspa nvon voiat aivs rpacoa o>n^qo a 
7a aivsn m ooain . l m aivsn 7-11N .wn inspa 
paw piK3 iviN o>a>so ,rpaua oao^a !?ud pvnvn insp\y 
oa !?yo 50 cm naua nsdi iiidh inspvy 7a ivin o^pnnoi 
. 760 mm Hg Nin n^aoiomn ^nt?n .(n o^vnv hni) rpauan 
i?vy ~mu n nspn 'pv vaoan ip!?n !?v jvaoan m awn 

fmupj 14) .aivsn 
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m>ro >p 7 a - fm>m 


1995 



nsqj *n)on impp p miN o>p>m»i ,i*oun jin o>nno .7 
p o>piji nN7) tpsodd mo bvo 90 cm mm 
mun nos 10m f !?mn nmip jin D>pmm onQNn 

onn Tiimn jvopdh mo mm onh (l) 
mm>pn utodh ov mnp> porno Jpopon mo b 

(nvnpj 6 ) mon 

jmymp b unu nmma jpopoh mo mm onh (2) 
(iivnpj 6) . -non ?mnp> pnmNn 


.20 

blO 0.08 !?O0 r 30 cm 2 JP>P3 nPPP J10J1O PVO 

yp!?yn inspi nmp Pwi . 30°C bp nmonomon win 

p>p 3 ^yo nrnui 6 kg hjiuep ,m’m moio mysoNO 

.*f»D>n nP nyj nmmn .(o>P7ji hn 7) 50 cm P>mn 

cmnpj 6) P>m nmiNn niinptnm 70pm jin npn .n 

(irmpj J4) .P>m NiPn nmwn jin nprt .3 

(jrmpj 10) .bjmn nsq] up 01pm 77ipn >7>ooimPNn >(rt?n tin opn 3 

■7\y n>otnoPN o>yvip up ,7pv rrai cnpm!? Jioiymn jin onnvo .7 

0 L N 

. - 10°C ^P D71D7D)3P1 90,000 —r 

nr 

(jrmpi 20) .P>mn rpypip bym nuun mm n>n> no opn 
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1995 


m>m >pn 9 - tivuan wna ii^np 


.21 



np»Q3nitt^n - *v*» pna 

mao'? jion»nDn nm-^nt? nmwr 

.won'vt >!wpn n ^p nn>im 
, 300 k n>d a mip^a mipioaon :ymi 

3 


Vj a 8 nr 


Pi 


3x 10 5 -^ 
in 


.V 2 = 24 nr 
.nniniPN Nin ad oipyn 
.nraww Nin ae mpyn 
(m*np) ll) . e ~i c irrnpia on bp n*no"iQoon tin npn n 
(nnipj 6) .nn t?\y o>^i>on isvn dh a\yn .a 
:Dwan n^frvni nn mny dn npn .> 

(nnipi 11) a —♦ b —► d (1) 

(Jimp) 11) a —♦ e —► d (2) 

(nmpi ll) a —* d : nmrnrNn inwt> (3) 

.22 

miinaoo) 373 K "3 Tiovb 200 K -a mp 1 kg D>»»nn nvatnow 1 bp wap "<ni>n 

.(o>nn l?\y nn>mn 

„5 J 


:n*ip T>mn ^p pwn own : ym3 


t = 3.34x 10 , 

1 kg 

= 22.6 x io 5 /- :n*pr>tnnpN l !?p >cn *73 o>n rm^m !?p pwan oinn 

2 kg 


c =2.09x10 
Pi 


3 J 


kg-K 
3 J 


c = 4.08 x 10 __ 

h kg-K 


: mp ^>p >^nun oinn 
-.am !?p v?npn oinn 


(.nnipnDDon oy mnpn p*>n >bnun D'innp njn) .m owna nwiown ny>p tin npn 

.Twp> napn own >p ont^pn nyanNo ion \ jd 2 rosnown >n:pp tin pid 

t. 


i 


^dT = CnT 2 - tnT, 


■.rvnm 
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m>ra >jn9 - nvuan iwm pba*/ 


1995 


n»pna Dwn» - >y>av; pna 


.23 


in ypnpn bw ncnab wv 3 in>m>n>nnwa ,1110 iniNa nw Bi A ™>bbn >bw 

.noKJim 0.6 c "i 0.8 c 

r bnwn uny byn B jpbbnn bn nun nib ,rm*n byn BN*m A B>bbnnw wt n 

.(d^ib dni) 3 km nown in ipnanw 

A^08c B 0.6 c 

O—* CT>-- 


_L 

--3 km—-—--—-* 

. A jpbbnn v^v >“n _ by *nm\u >£□ ,nmsn pab *nnyn pa pmon bn awn 

ttrmpj 20) 

A B>bbnn pwb ,no)^n byn BN^ni A n^bbnnw wan in )m nna -naya awn .a 

=bw uiyw n bv f b n>bbnn bn 
(B mp) 15 ) .naun (l) 
(Brnpi 15 ) . A n^bbnn ( 2 ) 
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1995 


m>ro - Tmasn ni 


.24 

Oinipj 12) . 0.8 c inTtiD *tv nrmm inppbN vnh!> hd vmn rmnn tin n\yn .n 
(.^nio ivow tunp awito) .imN x>Nnn vi3p inpvy m*? byia ynop>N ^y 

km . ^ km . . 

, At, jot i\ym loi “ 100 — -o n^n pwplwn uin^no .3 

km , km 

. At. pt ivnn ioo.ooi — *'? ioo.ooo — -oi 

: ib nnw w urn pp , At, -q bm At 2 dnh 
( jimpi 10) .203 trppNbpn nponon ’ob (l) 
(nmpi 18) .pm iniorvn min ’ob (2) 

’Db pin bw n’spiiDD voon inopbNn bw invnno n« inpo piobw run ■> 

.n’ONbpn nponon 


V 



jviunn nb*n pwn tin iNrp\y ,nu vbv uoiui jmnno^ o>unnn tin pnyn 
(nmp) 10) .romtw nun jin non .jnt?mn mm ynop^Nn 


- 535 - 



to | X 


m>ra >pB9 - uruan imm itaw 


1995 


wan pnaw - »y»w pna 


.25 


I nmbnnnn )nDmvw ^ip-bv din pnt» n D>w‘ira -iNinnn limn 
.n D’wim TnNiJiJo nnamnn inn rmnn . I MHz mnnm 


I? 


o 

Trpyy 


i_ 


40 60 t(ps) 

i D>vnn 



: S 7vm b\y ninxnpNn jnrann by o>mu 7>jab 


1 kff 

. 0.1 — — nnmn oipn , 4.5 —^~ 
cin 1 ' _2 


m 


- j)>y»sm rosy , 3000 — — bipn jm>n» 
m“ s s 

(nvnp) 12) .(n D>«nji run) s 7min b\y x mvn jin n\yn .n 

(mnp) 13 ) . ij inn b\y mn^iv jin I btodni nod .1 

I] 

(Jinip) 12) .onnn mmiy in -p t>n>n jin nvyn .) 

l 2 

’2iw o>d bvy nm\i> yb s imin b\y imm dn ( mn bbdb mnun ivo .1 
(nvnp} 13 ) .nmN *nom,nbnpn)Dn inn bbdb tin vviv n o>y>*ib3 ‘inijidd 




D>» 


*inn)o 




1 o>vnn 


.26 


V)i 3 nbbnn *mb>yDvy , 99 Tc -3 pmnn npiy 71:1b onnno o>ioo tbn npHin 
. 0.0156 A nrpn 7m npiyn mb^£) n*nnnn vnn nw 24 tovd . A N>n nnnnn 
(nnipj 12) .71*3 npiyn bvy bipwn nrmnn ynp bn nwn .n 

{nmpj 13 ) npiyn bvy >:nbP3n o^nn jrsnn ~\m bn nwn .a 
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1995 


m>m - uruan ni>ni ybxv 


(jrmpi 12) .rvnnnn y>io myo 3 mys ira npiyn mb>yo tin non 
•roi nopi pi irn> did mn own nripn mo >30 i>no hon 
y mnp in , 100 kv bo nm nbyoion pun jiididoo npsiDn X Junp 

(jn*np3 13) .pm » 99 Tc -n noboin 


np^>an^0N - »y^n p*ia 


.27 


OOD1DH 1HN O 113310 ,0000 bl£)D 3D13 bO JlDiyoO blpHOH OllOpOOH TIN 0>pl130D 

piNi - own ib>Ni , A.J = 5200 A b> 11 \tn ibo poonn moo* Dio>opo dn obo 
:Dn pNH HID bN DHO IflN blO D>yOOn ninpH >300 . X 2 = 3700 A b> 


. = 9.7'l0~ ll) ~ , S = 7.3-Ur 11 ^- 

trr m 

(jimpi 15) .dodidh oon ihn bn bo mioisoon dn ion h 
(irmpi 15) .dodidh oo >oi>n pn on>n jin ion .1 
, l ( = 4 1 o 26 W t'Pn ooDinn mN bo inrpnno myonn tin nbvn ouiiodn .1 

:Dn ,n niyon o>on by ,non 
Oinipi 10) .nb'iDDn jimyob pNn-YiiD yi pmon (1) 
(jimpi 10 ) .dodidh >300 mN bi bo ovnn ( 2 ) 


.28 

. R ~ 2 km idvii 130 3*ob oip (ooon non n>h Mq) M = 0.8 Mq inooo ddid 
( jmipi 10) .oipo 3Di3n bo p xiyjnnon tin ion (l) .n 

?ooon bo ny^noon nno^o (1) n y>yon jwoo rnso^n nbm hod >3 (2) 

(3W)pJ 10) 

bp00">11>03 N3fOJ 3D1DH01 , p ilblin HV13p OipO 3D1DH bO IIVIOOSO HID .3 

ioooiyph 

nnoiin >3b ioioo pmon oy m> nnon iitd p pibn >3 nmn 

2jtGp“ 2 

{mnpi 10) .3 didh 0103 ^nbn Nin p o iond , P(0 - p 0 - 3 — r 

.dsn jio 'tnbn (r = R) ddidh too by (1) 3 


P _ „- :D»pO 3D1DH 0103 ^nbH >3 nDIH ,1* H13iy by 1031013 

0 8 ti 

(nnipi 10) 

{nvnpj 10) .oipo 3 didh bo 10103 xnbn dn ,(1) y <yyo jinsiji ivnyn ,non 


( 2 ) 
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(Unseen) *iph imjlO - Wttan Mm 


1995 


Y& o’pmn n*io yi wpn jn’pn - *>pn jmya 
ynp nn> *m Py naan 


:N3n ivan 7rmytJ 
i(n o’wan rtN7) nna aipo 

Tiv ?2 Dnaino (± 5%) 400 £2 'i 200 £2 , loo £2, 50 £2 bw o>™ 4 oy ohm n>mb 


;(N D>\y7Jl PN1) 

,(n o>«nn nN7) ovnjn rpmb by Nason r q = ioo £2 umionms* rra to 

iPbowi) >mao nnnnn 


nno aipn 




mpna ia yaironb bairn , 7 cm nmvn i»i w 10 7 inya .nowb 9-8 oninya wnriyynb bain 

•lawn 

,iman b\y limy jin wpab >K«n hjin ,MO»m 7 bnnn nvypnn pun on : ab o’\y 
.mtvn mob ONnna ivann nvnpj -rninb nbibv n mty obiN 


(jmipj 10) rmypn n» 3 n — nwo pbn 

nbbian oniTOnnyy ,d>to b\y 7 iT>a 7102 onainn nnon aipnb law pbnyyn bnvn ma .1 

(100 £2 iimannw) R 0 rnan too pi, 750 £2 
aiay D»nna) ,aipon nno pn aa»b run by nipi 5 7wnb aainn biyon m iN\yn 

.o>Nan Diaiycb 
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1995 


(Unseen) 7ph smyD - nruan rrt>h3 iibKV 


b:iyttn tin iNTP\y p o>ianr»n tin ob\yn .rprnbn >Tm r q *mn onNinn 3 o>Ynm .2 
R o Ton by v o mian m>*mb njnrio awin'? . ) <i>yra rrau ’bovnn 

. V o>p*rnn nno rnnob nmnni 



3 o>t!rm 


R o nun Ton mon on3inn nnon *npDb i3\y b>y>3 7NiP\y pp o^vnn jin obwn .3 
. 65012 nbbiDn or»m3Jinvy ,rpmbn >733 4 *)>3» o>to bvy oits pi (10012 inmjnnvy) 
b^ynn tin rm3b pis 32 n . V ~i V o jvp*mb rm»'n» o*>vy*inb ‘pin 



3 D>vrm 
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(Unseen) npn rrmyio - nvuan iivnn \\bHV 


1995 


(imipi so) p!?n 

D>Nnon oipra ithn own , R o top by v 0 rmon tin rno , i ‘yyon mono bjym .4 

.7^Dbo nbnon 


V D^p*rnn nno 

; nn>rp 

v 0 nun 

R 0 xonby 

: linin’ 

Jiminnn 70 

R -b mon mmnnn 

0 

: nnw 



750 




















.nbnon D’NDDn Oipm ITHN 01011 , V D^plflD DTO TIN TllO b}yn IIUN!! .5 


, R Q _ b “iion imninan nommn bo d^oid oony 4 liny 5. n 4 o^yon by mn .6 
7 P tin nbnon dioi onpon p ton bn Tiny . 8 7>yono <pjn m’jnb 7T11 N ioeo'jo 

. R } "> mninDn imiiTinn 


tin nbnon 0101. R o toh by rmnn tin nmo . R <} Din bN muon ripn tin inn .7 

.b^von tin pro dipidh imn .monm D>myn 
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1995 


(Unseen) npn rrtnytt Jinmn ro>ra yi'pKV 


(nnip3 40) jnbNvyi JiiJDPQ .nw^iJi mn>3 — Pbn 

. R o im by v G nnfln by n 'xpmo v O’pnnn nnD by 
.in^n mpm in ynnynb bmm /jtnj nmyo n») y> 10 -myn 

















(Unseen) npn jitayo nnAin nvra pPNvy 


1995 


D'nnon oinn jin nipPnD nvnpin dnh .nocnow 'pun jvpji>o>jn nnipii pujin .9 

_(NP/p) m-ppi o>ii\y opopp 

.3n->p3 onw opupp npiPn PnpP Pirn n»n -rip -non - nP on 


rxn>p 3 onw Dwp) o’nnnn oinn jin ipprv rip niPPD’jn nmp)rw tm yno .10 


. v 0 -P v pi -iwpn jin unuid v = e - ~ v„ nnoun .11 

.nnoun jin nDin 
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1995 


(Unseen) npn jmjio - sirtian nvm yfonv 


.7>bip>w jin nun .rmon npo D'^n jin nsd f nwrcw Tnn ied .12 



.jftrppv 7ivn jin uwd .nnan jin 7110 /upon !w m*r>\y> rmomo jin nan .13 
.trnpn *pytn JiN^nw E ,r NDn nt nno ]>d i\ypn jin *nfn Auy&n jin pro 



npo ji>d>jdh urrann jin km , 1 1 <i>yraw nntron 70U i>yi wow run 70? ^ .14 


jin i2vr\ .nnnn 






nvfli o miwji 


1995 


1995 - JiVfilO 


Vo .02 = 0.6^ .i nbiA ftwnon .k 
v °.O 8 = 0 -9 6 ^; v 0 .i4 = 1.32^j v u . 2n = 1.6S~ .X 
.*Tanno n>n nsiann pio .p .1 a - 6 ^ nynp raiNnn .n 


mop nsiKun .a T = M- 


M + m ; a- M + m 
nb>nnn )op nn>non tnu .a >m>nn x vs .n vy> ip .n 
x = X( 64 , 96 ) ,i Pta jm>non trm .n .nbima .t .nvsyn 


.1 M by K 


.nuwn Kb Jirnian biu .a ACm-v)! = -2*m-v .n = -v k 

J = -2-m*V’sin(a) .D 


= 6.02-10 2 ' 1 kg (2) M = ^(1).H .5 

M B = 6.02-lO^kg (2) (1) .1 


Vo=^ ; V A = (2) Eo = 0;E a =^(1).M .6 


.im>on 'iv iipd jva-ian .*r e .x Q = m ‘ B '^ .a 

Q = 0.02C ,1 C - 0.005F .A r = 5sec ,1 I 0 = 0.004A .K 

E = 0.08J .1 


.7 


,VlA> 25 W n imm *) 1 KD .A ^pMDnw 3 .n R ~ 161.3 fi ,N 

.obn> 75W-nmm) 


.8 


P\unP>w(i).A T-^^;R=^(2 ) .PAyn^Pon(l) .K .9 
s = 7 . 68 - lo~ 3 m (2) nypp jin>no:i nyum uPavd nyun 

1 = 5 = nP (2) ■C-'p D • D1 BP A-O ,M-PN-Q(1).N .10 


1=6.4-10 3 A .A .vnp niA (3) .}’E>> ] 11>31 F 


( 2 ) 
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1995 


nvaio nnwji 


y = 1.24m (2) a x = 7.13° (1) .a 


.*im> !?m (2) .k 

t=1.52-10" 8 sec .1 


.11 


01BW0-R t L , OttPWn-C .X v = 330^ .D X = 0.075m (2) .K 


.12 


264 


m 

sec 


Etf = 898 eV .n n p ^ =1.04 • 10 12 .X X = 0.41A .n 
Ep/i 3 “ 4.52eV ; E p ^ 2 = 3.84eV ; E ph L = 1.85eV (1) .H 

X 4 —> 2 = 4,644 A ; X 3 —^ 2 = 6,231 A ; X 4 ^ 3 = 18,235A .^l 
l ph - 11 eV (2) E* = 0.8eV ; lleV (1) ,*r X = 2,300A .1 


w - 50 


Rad 

sec 


.X cj 


50 ^ .n 
sec 


(M 2 ~ M t )-g 

. m ... m 
Mi + M 2 + 2“ 


.13 

.14 


.K .15 


f = 0.26Hz ,X f = 0.18Hz .1 L = 8*10" 3 J-sec . 2 * .16 

C' = 2'C .1 .17 

U R = 2.83V (1) .1 P = 8* 10~ 3 W .X .18 


.romtti h 1 ? rawnn (2) .nmwi h 1 ? mwnn (l) .1 V 1 = 0.57-v .n .19 

.n .rotw> r*? .1 p = 260mmHg .x 


P 0 = 1.14-10 5 -^t .1 P = 1.34-10 5 ^l .1 N = 4.82*10 22 .N .20 
u m z irr 
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1 *1300 111109 


1995 


np’iso - 1 *1200 ino»a 

,*iko nyiiA mm nnoun it nbNw :n»tm myn 
< r<inn ip n5i nmpi 'jv <pA 5npno iirmon rnNuin >3 1 >y .jovni 
in>i it nvuno .joyAi nn’nn 3iv>n o>wp3o muon tiin!* ,noo 
ysioo iw>n *ji ,ptni oip>on i»3 >yAin i\ypn yn> on p*i nonP 

.1131 11*N 

•lotn 'jv n’spiisD oip’on «pA iv; (mtAm) yio’on N’n nn»no .n 
.» 3i>n yis»o Nin <pAn yi3>oo ih’do iotn oy nim <iun m*i>no 

nos n >ni *inNO .n»yn jivono N’n nt <i’yoo iom o>o*nio nvonon .a 
N’n mom n*r>fi>n *ri*tn ,ptni oip>on i»oo nopn jin <pAnn ny*ri> 

1 »ni *ifiNn 1?3N ,ji>y*m m’N it *p*r .ooinm nityn nt *iop jin’sb 
(,..?n!j ,m>no o>) mNon hn 11119 V nVn mm 
nNiioo n’mV oa Vii’ mmo ’o) n»yon onhoo V\y Nin *iopno noi 
D’in’Nn Vw o»o*rpon itJ3Nti> nt mp03 >oi ioy’3i ,n>o>i>o nVy&o 

(o>ijioo nVm nVyoo 

x — A“t + B-t 2 

:tP3inm rmito o>»io 3>m 

Cl) 1.2 - A-0.02 + B-0.02 2 
(2) 2.88 = A-0.04 + B-0.04 2 


:V3pl1 2-3(1) nNllOO JiN V’331 

(1’) 2.4 = 2-A-0.02 + 2-B-0.02 2 

:V3pii (2)-o (1) nNiioo jin tow 
cm 

0.48 = 0 + B- (0.04 2 - 2-0.02 2 ) ==> B = 600 —o 

sec * 6 

4 _ 2.88 - B-0.04 2 2.88 - 600-0.04 2 cm 

A ~ 0.04 0.04 48 sec 

pn t=0.06 ami .o*kj>» inran ok niKi!? o>iim x\t *riy pmi 
48-0.06 + 600-0.06 2 = 5.04cm 


, 0 cm A . D m 
v 0 = 48—- = 0.48 — 
u sec sec 


:n>nt>nnnn nvroinn Kin A oipon 


_ , AA cm _ m 
3. — 600 2 — 6 2 

sec 2 sec 2 


v = v 0 + a-t = 0.48 + 6-0.02 = 0.6 


:nsiKnn Kin B oipon 

:0.02 sec “inK!? nn>n»n dk ksoi 

m 

sec 
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1995 


2-i l naoo rmrm>9 


t [seel 

v [m/sec] 

■ . , 

0.48+6-0.02=0.6 

0.48+6-0.08=0.96 
0.48+6-0.14=1,32 

0.48+6-0.20 = 1.68 


V 




t [sec] 


niaiya nwonwnw nnK ,nt aawa nv <i>yo nnya mio nsp .n 

,’A-l ’a o>£»yo iinnsin nyiap nuiKnnw 
*[90 DNi niKna oi *wqk .nyiap nsiKirn ,p :K>n naKwa nawnn 
.nKJ>a <pi Kin ioin aw n>spji9a mmnon <piw 
ipn ay nmpi >nw nnpa w> ,<pin -pun ovan .numnn jik awna na 
niKsm aw nmpj >nw Kai nmoan nnipan i>a mmnyow nw>n 
•|o nnipi >niu nnai hoik .(ipn ay woo in imipin p ok k^k) 

•.aapai noo>a>o mo ua vk >a nmmnn 
Av v 4 - v 2 1.68 - 0.96 m 
a " At “ t 4 - t 2 “ 0.20 - 0.08 " 6 sec 2 

matin aa ,ii9nn iivaa >avna itno n>n oipon ion nt’oa .i 
m>a>av i>n mnmnon aa .it ny>apa OKJina o>aanno i»n o>mopiin 

.njoo jik roam nn>n nsiKiin on 


npoaa - 2 iat>o inma 

:< 1 iin nooa nsiKnn naaaoa miw ono thK aa ay ayian aipwn man .k 

SF = m-a 

ay ayi£> ini> amn aipwn man ,nnt nsiKtia o>yi o>9im owi anKO 

.M noon u»n ,nni’ namn noon 
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3 -iz nat?o nuinno 


1995 


.nnK nmyoi aoiAn oo Vy Vanto nnnyon nsiKn nK kooV m .1 
(nVKoV o»oniVn oi>k pVi nv nK m o’Voao Y noi mnon) 


F 


:pVi (7ia>n pO F Kin nnnyon dk ^>Kon oo>nn non 
yp f 

EF = «m)-a — » = 55 = RTTFi 

Vy Vmtn oini mmnon riK kooV on 
** 7>n>n non ko oini mn>non o) m noon 

(nniK >{>Mon 

SF = m-a =» T = M-a = M- Kr ^T 

Kim nnKo .rcn Hta M nVmo vrmn <)iAn .a 
T* Vm i>Vy o’Vyian mnon Vipo mnKm 

—— noo oVi Vyian iVpono im ,pv .odko 

ovn i>Vy nVymn oini mn>nono Vm (F) 

__l .(T*) nVyo 

>no nK "joion oini nin>nono K>n mpoon 
^ F non p nm> voay mop M-i m moon 

.nm> mop pVo nsiKnn pVi omp Vyao 


npoM - 3 naoo pwa 

,no iniK Vy on nsiKnn 11101 mnVnnnn nn>non 11101 nnKo .k 
. nimnon Vnu nK moon mp’oo m*iKn K>n nsiKnn 
x-n no 11101 nmn nsy> ,ok> <ii>n ,iv» ip ,pV ,am ViVoon nno 

.oi>nn 

*[Vno Vaio 11100 .mnon Vipo 11101 n>on Kin mnKnn mopn 1110 .1 

Kin mnKnn pio oa ,oi>nn X-n no 11101 Kin mnon Vipo nyunn 

.oi>nn X-n no 11101 

110 Via mn>non VniA vki f nsyA <iiAn 11 1V0V n-y pp mn>non V*tia .a 
.* pann pioi (mnon mno o mnon nm>non Vo p>on) 

.X no 11101 mnKni Y no yiioi mnVnnn nrvno o> <iiaV .n 
Y = v 0 rt :Kin Y noi yAn Via1V0 oip>oV noon 

x = j-a-t 2 : (mnVnnn nmno i>k) Kin x noi 1V0 oip>oV >ioon 

a* Y 2 

X = — 5- :N’n mown 

2'Vgy 

(mpaiK npnv Vo 120V nnr ison) .nViana Vo hkiioo >nn 


M+m 
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1995 


4-i 3 notoo jmnn>a 


i>np yra P\y Pipwn K>n flrnionv pwio jmn P:> Pia nn>non P*m .n 
v = Vvor + (a-t) 2 .X n>sn Piai 7 Pmn p*mi Y n>2n 


Y = v 0 y t = 24* 4 = 96 m 

X - --a-t 2 = t 2 = i.~.4 2 - 64m 
X "2 at 2 m * 2 0.2 4 64m 


X = X(64,96) :Kin <yun dipm 


np^DD - 4 law pwa 

nwAUtn) rwA^nnno nK^n:> nn^>p m>a*ijk *dk>3 kP l p>pPn .k 
liim *nni ‘TDnnn immon iivo .v *m\w uinmo Pnu pPi (tpdoPk 
V i’ = -v ,>P>P\yn X-n 

A(m*v)i = m-Av! = m(V - v) = m(-v - v) = -2-m-v .3 

.mswn kP nnmon P*rn ji>oa>p n>A*iiK ynK ynv pioa .a 

Y pioa unman ,X-n n>2 }n>33 Kin n>pn P>y$m> nwni *inKa ,-r 
v 2 y - v 2 y :>n>v kPP jyikwj 

v 2 ’ = vt’ :>uny PkPP 3Kyji unman Ptia oai nnna 

v 2 “ Vvix + v 2 r : unman nnn my ynnn n»iPn nPipvn nnmam 

v 2 * - ±v 2 a' 

.7£irmn x nm nnman inn n >P>Pvm ia>tm Kin inm jamn 

te(a) = S = tS = tgW =* a = /? 

.x i>:m pn nwA 2 p>pPn Py yttin >m\y .y32n >n>vP niw <)pnan .n 

A (m- v) 2 = m* Av 2 = m(v 2 A' % ” v 2 *) = m(-v 2 A'^ v 2 .v) = 

= “2*m*v^ = “2-m* v-sin(a) 


np^Dtt - 5 naoD \nwa 


linwna o>Ksia non as Py n>\ysinn nPnm nsiKnP >ionn jik (l) 
„m*M 


K 


m-g 


g = G 


R 2 


:n3’\yan nn Pw trow non nms m\y in 


M 

R 2 


M = 


g-R 2 
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6-i5 nttnn>9 


1995 


:k>h >pan *irtD noo ,ind» (2 ) 


\A 

g-R 2 9 

.8-(6.4-10 6 ) 2 

IVi 

“ G “ 

6.67-10- 11 


m-M 

„ \2 -TT 

G‘ 

1 r 2 = m- 

w z -r = m- -7|r- 

M 

4*7r 2 *r 3 


G-T 2 



6.02-10 24 kg 


r :>t»yo Wvm yi \\v$n (1) 

: 1 KD» 


4-7r 2 *r 3 4-7T 2 - (60-6.4* 10 6 ) 3 

G-T 2 " 6.67* 10 _ ^ t '(27.3*24*60*60) 2 


6.02* 10 24 kg 


( 2 ) 


.n 


G- 


m-M 

r 2 



v 


2 


G M 
r 


: 1 kdo 


„ 1 2 1 G-M 

E k = j-m-v 2 = j-m—— 


:N>n i>ii!7n !?\y n>oi>pn rpniNn 

G‘M*m 

2*r 


.A 


i>ovm - 6 -moo jvuva 


poon mn3 nyatrn i>ni nyaon oi»*no *mn 3m h pmoni) nronn 
K>n imPannniy non3 nwaK ,na>3p3 poon nnPann 3y nmi>23 

.n*r>nK 

n*nyn 103 Kin na>3pn 3y poono nKSina nsun >3ownn n*r\yn (l) 
in*3 >3i>n poonw iivao .naPpn 13303 onon >n*rip3 poo 3vy 

:n3yo Kin n*t\yn 


E a = 


k-Q 

(H-R) 2 


nnw nn >3ov;nn n*nun p3i nnvran na>3pn *71113 K>n o nnipin 
Eo = 0 :ook3 


.K 


r’mipi poo 3\y PK’sioian 103 Kin A n*npi3 ^K^ioian 


V A = 


k-Q 

H-R 


( 2 ) 



:na>3pn nao 3y 3K>moia3 nno 0 mipin 3Koooian 


Fo = F E 


=* mg 


= q-E A = 


„ k-Q 
q ‘(H-R) 2 


Q = 


m-g-(H-R) 2 

k-q 


.!i 
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7-)6 natoo nunrpa 


E = :N>n nnyo n 9 >Pp Pw n>AURn .a 

2 2 R 2-K 

(n 9 >ppp noooi oaP na»o PaP nn>nw nuiiKn oh non) 
.oi 9 ’on Po *raian o>a*oki Kin msim o>Pownn noiiKn upo .t 


bosyn - 7 laoa )iiji»3 

nioi ono>i onunon onAin ow Py ksoi iPia noon t=o yAii .k 
Io = R [ + R 2 = 500 + 500 = °- 004A 


iiiyo 37%-P tnvn o*rn>P tniAn pfi iiaio t=RC )Ofn ynp .i 

:>nPnonn 

t_ -DC 

I = Io-e BC > Io-e = Io-e" 1 = 0.37-I o 

t=r=RC 

,nn>sn o’vmia oiiop nmwo 20 Kin >npnnnn erven ,<pAn >a Py 
7 *iyi onoin n’wKio oisiwo 7.4 Kin oitn . 7.4 :on 20 P\u 37% 

T = 5 sec .pm snip in? pPl 5 sec *inKP 


T - R-C => C R 500 + 500 °- 005F - A 

.noon *npo Pw noon Kin vPy noon voiPnP )iyo Pipn iwki .*r 
Q = C-U = 0.005-4 = 0.02C 

Pipn oiniPo mKP yoon <piyn poon Pi ,poon mo>w pin >9 Py .n 
.noon upo Tin ,pp ,nyi own niPn io yon 

mn oo’Pai Pipn ooyo oni toi’Pno owP n’AUK pa’o upon .i 
nn ,e o’Pk’iidio vnan 711 Q poo nPyn noon upoi ioko .tin ah 
E = Q-U = 0.02-4 = 0.08 J :K>n pa>t 7 Kino n’AUKnW 


bOPfl - 8 1300 111fl*3 



:nPw ooiom >9 py ,n*iun ortAion ok awm o’wko 


u 2 _ no 2 
^ R " p “ 75 


161.30 


Pw noon \o nnno oonP *iiok 1101 niinon tAin Py nooni ioko 
: ppi noon omionP myi now ovnP 7 m Kin noon upo 

R = 161.30 


.K 
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9~i8 jmvuret 


1995 


R = 


u 2 no 2 


484a 


:nnwn nminn nx ivm 


P 25 

161.3 n inrmnnw ihk ™ 4840 pminno nmi oPwo msP >id 

:^>np>on imiin wP\y nK mm 


110V/25W 



R t = 


1 


1 1 1 
484 + 484 + 484 


= 161.30 


.n 


,p^ .in - ! t»npo:i nmmon nniin \yp\y ^7\y Piyon pbn nminn .i 
.nm> vvny nw ^xyon t7\y nr pbn by nnon 
,^nA> bopon uminon Jirmn *sw :i nan ,mi> bm nnom nriKO 
.pp> n>by nnon o \ybn> non on!? mninon rrmn mam 


i?nwn - 9 nao» iniva 


X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 



,niDn byo> ,>ion p»> *r> bbD ’a by (l) 
*p nmo Pnqo pirn mob nounn oy *po 
liiKO ym bDD dko>i mra UK mo> 
.>biyo biboo nni’o id ,rnnnob 


q-v-B = m- 


:ji>biyo K>n nymino pi>Do (2) 

v2 


R = 


m* v 
q-B 


2-tt _ 2 -ik _ 2-7T-R _ 2-'7t»m 
lj f v \ - v _ q*B 

Ir] 


.X 


bid .>oix» hid vby byia Nbi dhkd no> ipn yub *j>ooo p’pbnn .n 
iin>n» .’onon n^ron pi’Db piKnn nyunn n>m by pD by id >ono 
Kbi {’olio nneo nyun bD iod) nbinn Kb ,pb ,nin\yD Kb p’pbnn 

.(nr nnpon) mum 

v x = v-cos(a) :o>i’D*i oob p’pbnn nrvno nK pnsi (l) .x 
,pbi ponon ran pirn Kin nnmnn bo x-n nm v Y = v*sin(a) 
nmnon nyiin ,pb ,o> X vs pirn .niD i>by by id Kb a <pyon ddd 
iod pbi poiion mob *piKo mvnon bo Y-n non .no> ipn nyinp 
.rpbxyo nyiin msm ttivnob piKon no i>by byo >k <pyon 
,(<yrfi pub nnoo) ’b>bon z vs pion Kin ,poKnn ymn ,niDn pi’D 

.Y-Z niw’OD K>n irnmn n’^iyon nyunni 
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lo-i 9 *iaoo ninoma 


x ra nyiop nvnnop nyimi y-z oinnoo mPAyo nyiin Pw oiP>wn 

.mAoion nynnn ok imi> 

T - 2 ^ R m :>k <i>yop porno >ao ,Kin pok pip>o yip>pp pin (2) 

:nyipp nmnoo X i’P iii>pp p>pPnn o-rpno nm pm 


S 


= v x -T = v-cos(a)- 


2-7i-m 

q-B 


S = 


6.25-10 4 -cos(53°)- 


2-tt- 11.7-10 -27 
1.6-10 _19 -2.25 


= 7.68- 10~ 3 m 


bovyn - 10 *iaoo inn*o 



nun po hk>poP i>o> p> PPo >a Py (l) .k 
lino ,>oiao niwi yin poo Py Pyion 
pPi ,MN oioo >onn poo Py Pyian man 
.M-P N-o Kin ,oioo ooin )ino oa 
PA yon Po nnon oipo Kin oiom poko 
.C-P D-oi B P A-n hod o*ni oun 


c _ v-B-l 
1 R " R 


( 2 ) 


poiao ntoo KPOin on koii Pm mu mKo nio Pyia oion Py (l) .o 
Po nyiop nmno Py nooP no .oPkoo Kin Pmn Py Pyian mon )ino 
,P’nn Py nioP liinoo 71 am iPoiap nnon ni>o> nip PpanP o’ P’nn 
rv-B-n b 2 -i 2 -v 

F = I-B-t = ^ - R j-B-1 = — R — :Kin Pmn Py Pyian nipn (2) 

■ 1 >o> yinon m Poiap nip PpanP -pop pp 

.nyipp K>n nmnon >0 yipp nip Kin nipn (3) 

R(mdcn) = x- (2+1+2) = 5-x :K>n >io>n pPnn nmmn .a 

Rcmabn) = X- (l+i+D = 3-X :K’n ’PKOon pPnn nminn 

onomo mAoon >pPn do) oimnn PAyon Po nPipon nminnn 

R t = 5-X + 3-X = 1 ‘ 875 ' x :(P’ppop 

R T = R T ’ + r = 1.875-x + x = 2.875-x :K’n PAyon Po nPPion nmmnn 

:Kin .PAyop >PPon nnn Kino ,oion *jpp onn 
* _J__ v-B-l _ 2-0.023-0-4 _ 1rt _„ 

1 R t 2.875-X" 2.875-1 “ 6 ' 4 ‘ 10 A 
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11 1900 iniV9 


1995 


o’bini *iwn min mma »pna yibN\y - n iat>» inn>a 


(1) .N 



nK^i>n yipn 5vy ’ivot -jvyon >9 *im> Pm otkP nmi PA*it?n (2) 

.namn mmo nm> pirn tnpm n^mn n>ypnpi vaiq o>on p 

:on o^uim ,^t? pirn vomu (l) .n 

ni=l.33 ; n 2 =l ;<*!=?; a 2 ~9. 5° 

ni sin(ao) . , . no 1 

hj = mzj => = K7’ sin («2) = Y^-sincg.so) = 0A24 

a-i = sin -1 (0. 124) = 7.13° 


h-y N>n n>D3Kn tyPsv ti’DP X 1f1 ° N^oin wPiwoa P3nt0 (2) 

.L-y-tgCai) N’n n»p9iKn 



L-y-tgCaj.) 
tg(«2) =- H-y 

tg(a 2 ) 1 (h-y) = L-y-tg^) 

_ h-tg(a 2 )~ L 

y tg(a 2 ) - tg(a t ) 

3.9-tg(9.5°)-0,6 . 

tg(9.5°)-tg(7.13°) 1 ' 24m 

:o’Diin own nyiiiio :n*no torn .a 

t = t 1 + t 2 = ^- + ^ = -^- + ^ = H’Cyni + (h-y) -n 2 ] 

ni n 2 

t =“‘[y*ni + (h-y) •n 2 ] = 37^s*[2 •1.33 + (3.9-2) -1] = 1.52 -lO^sec 
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12 *iaoo 


d’bini *»Nn min - m>na »p*ia - 12 iat?o inr>»a 

nosiyn .1.125m Kin niDioo DiD>to)o nvnpj >n\y ya pnnon (l) .k 

.nnv^ nnu otcpodo miptt> romtoi jobin 



L C R 


-2.25 -1.125 0 1.125 2.25 [m] 


d = im ; L = 15m ; Ax = 1.125m 


Ax X 
L = d 


Ax-d 

L 


1.125-1 

15 


0.075m 


:on o> 2 inAn (2) 


v = X-f = 0.075-4400 = 330 


m 

sec 


.D 


nnK pio vp nviKD da .uPkpodd 7>or» K>n nmn nmw c ntip^i .a 

.0>plV VP nWK!> DAI 

Kin jn>mn nmnn Pw >i»oiKn pnnnn ,m p*ro vp nvKD ,*ik 

.oi»>a>» rmp)!? 

:nm?m in>2 nnvmnn oin>i>&n ivnpA ya* c pn pmon 

^ = l.X 

L to 

mwKnn Diounan rmpy? prnon nn d-^7 iVTiAn nuvi u-i nnKQ 
romnn oin>ODDn impp *ry pnnn!? mw nw n<ppyn n’lim 
i^k ampiav; K>n mpooni ,L-i R nvnpA u»n .nmnnnn imoro 

.oid>a>o i>w:>y n>n> 

notm dk ,1 + nDi^n nmpA naoa Kin vpvj !7An yiiK >Ksn naoQ .t 
: p^7 ,nn>Dn !?a >^niK Vv> o!7v> noon vp >ait >k Kin nDisn imipA 
X 2-L 2 *0 3 

L = n -7T => X =-= - - i = 0.06 m :Kin mvipn *in>m 'ixn *piK 

2 n 9+1 1 ' 

v = X-f = 0.06-4400 = 264^- 
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14-113 *i£)t>Q rmnfi>o 


1995 


iwytio np’O’a - m>na >p*ia pbN\y -13 *iat)o inn»a 

Pu> rpPo>toon n’to>pn n»x*nNn \a nynu pad tun nPdAO (l) .n 
* rnN inopPx n >p>p^n T^nn Kin T^nnnw iivdo ,ir»N inopPn 
n>nn poian ji>a*onv pn> NP *rnN iioiop nNoannn nuiiN *ii»> 

.^nidd piopPNn nmiND *ini> nPm 

onopoo Kin moiavn jox-n nnp no>Pn onopot? (2) 


12,400 


-'Ph. {eV) 


, ,h_ 12,400 12,400 

A KA) - * - " 3-10 4 


= 0.41A 


X (A) E P* (eV) 

d>J 1019 D IDOOd JlPOPIO ThN p 019 Pf D’AUND Nln HDlPNil pDDD 

:nn\m D’obD^n 

p 5-10 3 

P = n ph -E ph => n ph = = 3. 10 4. 1>6 .i 0 -ia = 1.04-10 12 


.n 

.A 


1 npy >o Vy ,v> p>p!7n pioo onnoptw oy nmnnn y^nP inn .7 

.ni>p>pt?n rmiDn oa ,ni^Knn 
'jv PAn *piK b\y ymn nnon Kim ima Kin o>nioNn pn ninon 

.pnopPKn 

x h v h 

X = ==> v = :»m - nt nnon >o Py .n 



• v 


2 




|2 



:K>n nw>pn nnn^Kn 


- 1 [~ 6.63 • 1Q~ 34 1 2 

** 2 -9.1 * 10 _3! 10.41 ‘KT 10 J 


1.44 


10 16 J = 898 eV 


^iwo np>o>a - m>m >pna -14 naoa ]iwa 


Eph l (eV) 


12,400 

6,708 


1.85 eV 


Epfc 2 (eV) 


12,400 

3,233 


3.84eV ; E P h.3(eV) 


12,400 

2,741 


4.52 eV 


K 


n=4 

Xj 

- E=4.52eV 

n=3 

X 2 


~ E=3.84eV 

n=2 I 

H 1 

? ' 

E = 1.85eV 

1 _ 

n = i e=u 


Thkw toD nP*tA nn-oan (2) 
.pp ^ah 
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15-via pqto imrai’a 


n 4 ->n 3 ; n 4 n 2 ; n 3 ->n 2 
12,400 


:on o>oonn rpviiNn mvo 


A (A) = 
A 4 —> 9 — 


Eph <eio 

12,400 

4.52-1.85 


X 4 


12,400 


4.52-3.84 


= 18,235 A 


= 4,644A ; A ; 


12,400 


3 ^ 2 " 3.84-1.85 


6,231 A 


-Ph C eV) 


12,400 
A (A) 


A (A) = 


12,400 12,400 

5.39 


-p/i { eV > 


= 2300 A 




’QIOK Oy n>SpKn01>K 1W> NP PPDW D>inOpPK 1W ,H WH"t (1) .T 

.11 eV Pv nvniK oy inspi iQ>Dn 
rnwn io.2eV P\y n’AniK p’ori >oiokP vu?d>v twnopPN vn> mv 

.0.8eV t?\y n>AP3K oy 

rproK nm pion nmpmovM kPP o>d>\too o>noi9n (2) 

.11 eV ,pp ,K>n nn nnKP o^ioian n udk .onyPn Pnvn no>KP>D 


rv^p np^DD - nvm >ppa yibN\y - 15 naoo jnjvs 

:K>n opinion nKW 


Et - l-a 

T 2 -R - T r R = I-a 
1 


:Kin P>Pa Pv top nn mmo 


I = j-m-R 2 

P\y n)ji>mn nsiKnn \n ~wp \y> npPnn kPP Kin PuPiniy 
a = a-R :piTOn P\y rmipn nsiKiini rtPAPin 


T 2 -T! - 2* m ‘ a 
M 2 *g - T 2 — M 2 ‘2 

Ti - Mi-g = Mi*a 


:(R oitos nnKP) Pnpn 
:nusm moon >noP moon maiioo 


l 


M 2 'g - M 2 'a - Mi*g - Mi-a = 2" m ’ a 


(M 2 ~ Mj)»g 


m 


Mi + M 2 + 


.N 


< a , _ „ , 1 (1 - 0.9)* 10 _ _ n Rad 

w - w 0 + a-t - u) 0 + R *t - 0 + 0 Q2i + 0.9 + 0.1 3 50 sec n 

Py .yuP nP>nnn rmynn no n*np.n non PoP om>n oiyto pk oral .a 
nniD mPK^oia n’vmii moi>p nuiiK PPo vk iv m>nn 

:nyunn nP>nno 

0 = -M 2 *g-h + Mi-g'h + j-(M 1 +M 2 )-v 2 + jl'W 2 
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16-115 nood minima 


1995 


CMa-MiJ-g-h = |-(M 1 +M 2 )- W 2.R2 + i.[i. m -R 2 ]-w 2 

= [MT- 0.9MQ-2.2 
y0.03 2, [(l +0.9)+0. 


2-(M 2 -M I )-g-h 


[R 2 -[(Mj+M 2 ) 

+ 5* m ] 


25_ 

1] 


50 


Rad 

sec 


wvp W bvy np>3M - rwna \fyuv - 16 naoa inn>a 

L = M*v-R = 0.08-0.5*0.2 = 8-10~ 3 J*sec .K 

L = I*w= +M*(jJ + ^-m-l 2 j-2-7r-f :>rpmd v«in tid>vd .n 


8 * 10 " 




2*0.08*0.2 2 + jy0.06-0.4 2 ]- 


— = 0.18 Hz 


2* 7T 


.nminnn nron wm yin yp oa .a 

wm yin w> m>n irr^ da ids ,o>isint>Dn onron >iv 

.8*10 _3 J*sec >rt7hnn 

L = l-w + L’ = + M *(j) + j^*m*l 2 j-2-7r*f + M-v-j-cos(30°) 


L - M* v-j-cos(30°) 


r 1 

1 \2 1 1 

r M '(: 

l) + 12 ' m ' , 2 J’ 2 ’ 7t 


2-8-10“ 3 - 0.08-0.3*0.2*cos(30°) 
[2-0.08-0.2 2 + ^-0.06*0.4 2 ]*2 -tt 


0.26Hz 


yaibm tnt - nw >p*io iibN\y - 17 -isod jnjva 

.^Avan o*wm (V R ) *rAin nnon ]>n void vnon yn .k 
.^avdd asm i)H onpD (V s ) ^tm nnan 
:d>nnDn D>y ^\y mopiin tnp\yn a in (v E ) >P^n nnon 



Vr 
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17 *1300 irui>a 


P = u eff -l ef fcx)s( 0 ) :Kin paonP ’io>3n (l) .n 

o*nn .mp\yn kP V e npon >3 nnt ikwj PAynn Py.» n’opaNn nrran 
*iK\yj paonn on nnHn .mpwn kP v r nnon >a nnr -mvi >3>op3Kn 
cos(0) = cos(0’) => 0 = ± 0 ’ '■'0 kPk ipu kP ,nnf 

:K>n m>n>n pnv/aKn varan p>m pk nmn Papn patnni iiinb 

0 = ~ 0 ’ 

( 2 ) 



iraniNn ,nnt Kin c>n>:nn Pa inn o-nn >mo PAyoa nn’nai nnKo .a 

.nmDV PonAKna da npp’nP nPia> orapon 
.minna pAynn *wkd >P»>o:ra pat?n nK*ra paonn *ro 
X s -sin(0 L ) = X E -sin(0) ni’iwn o»pim (Papn kPP) >pPnpnn isaa 

:p>iwn o»ppo Papn oy iwKin isoa 

X c - X s -sin(0 L ) = X E -sin(0) 

X c = 2 -X E -sin( 0 ) :1K30 

py nnon Pw »pK*wnn p’anP Papn Py nnon mw mmn Pv> asoa 

X c ’ = X s -sin( 0 L ) = X E -sin(0) :P’Pon 

X c = 2-X c ’ :1KDD1 

= 2—W :Papn paayP ’loan pn a>ra 

CJ* C u>* U 


C’ = 2-C 


I^KDOI 
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1995 


1>aib”n dir - m»ni »p*ta iibN\y - 18 ison jniva 

.upon nnoP mw *nin Py nnon minn Pvy nson .n 

I = ^ = 2^0 = 2 ‘ 10-3 A :pP ,Nin »vnn oni-n 

0°-P mw n-nnn >\y nyon Piyon Piy yoion non- 
P = U e// -I e// -cos( 0 ) = 4-2- 10~ 3 -cos(0°) = 8-10 3 W :Nin Piyon p9on 

:Piyon \ytnn tmn hn nsoi .n 

P 1 1 i n-3 

p ' = 2 ==> U//’ 2 'R = 2'^ e //‘ P =i= ^ W ’ - ~j= m I e/f ~ — = 1*41*10* 3 A 

Ur = Ir-R = 1.41* 10 _3 *2000 = 2.S3V :Nin ^ nnbn (1) 

W "7T Ie// ^ z 7 = J2 Z = Tf't z ’ = >/2-R 

V r2+ [^- w ’- l ] 2=v ^- r 

r2 + [^c- w ’- l ] 2 = 2 - r2 

R =± liJ^C “ U,, ' L ] ^ R 17 “ Wl ‘ L ; R = tJ 2' L_ i^C 
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20-i 19 *1900 minima 


trnni o>bmn mm - m»na ’pia iii?N\y - 19 *iaoo inn»a 

.n>ao2n riK *-2 pto .nn*m> bmn bpwob mw <p*n <pAn bp\yo .k 

'■» = »v =» v ' = v f= v -ni = °' S7 ' V 

bnin bpiyno yaw rnmon imwn 2hK0 ,miwn Kb miwnn (l) .2 

.12120 hsikii 2 mw n*p»2 o»ibn on’W ,n>2ipn bpwoi 
by oa nii\y piK2 byia >ns>nn ^nbn> inKD ,nMi\y*i Kb rawnn (2) 

,>mn n” 2 ip by oai ipsodh 

(rpaton by mi’sn ^nbi) iu>!*n bw >ooan ipbn by ipaobn ^nb .a 
.\ m>nn 2 >iiko ^nb jik bo20i nu’sn *pnn n’aton liny ^nbb <)omi» 

P 0 = P 50 + P => P = P 0 “ P 50 = 760 - 500 = 260mmHg 

raiA\y )ii>20 nin\y> Kb 020K2v jpdodo oa byo ipdodo noy ran .2 
oa raiAti obn Kbw) ornin ^nbn i>2 oomb p>iw >0 by yipi nv 

.KibDn n>so2n noy ^nbi (020K2 n>oo2n 

02 miAv 111 >20 ninv> o20Kn ivypnp byo r»>202n 2ioy n2iA .n 
n> by fi’202 11102 Ji>>rvr 2py (o20Kn b2iA2 obn) oyo iby’ n>ao2n 

.n>ao2n *pn2 K^oin bmn n»2ip pbn 


o»wm o’bmn mm - m>ni ’pia yii>N\y - 20 naoo ivm»a 

>Vfc>n ni^ipbion laonw *p ^ naoo w» l?io .n 

:rmi2K *10002 o>bion 2000 b\y nba2on Kin 
N = n*N A = 0.08*6.02-10 23 = 4.82-10 22 


P*V = n*R*T 

V = S*h = 30* 10~ 4 *0.5 - 1.5* 1.0 _3 m 3 


n = 0.08 
„ n*R*T 


T = 30 + 273 
0.08*8.32*303 
1.5*10 -3 


: 303°K 

1.34* 10 5 ^4 
m z 


:o>rAn HK 11002 vonvo 
:on ooimn 


:kih 0^2120 >*r> by byaion ^nbn .a 


p, _ F „ £rvg_ 6*10 _ 

^ c c 3* 10 -3 


2*10 4 -^ 

m z 


S " S 

:Kib2n nniKn ^nb >”y omiKO 012120 ^nbi nooiooKn ^nbn 
P’ + P 0 = P => P 0 = P “ P’ = 1.34* 10 5 - 2* 10 /J = 1.14* 10 5 ~~4 
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ipn rrnyoi 20 isoo inn>a 


1995 


:Nin niann iniD \utnn '•{nPn 

P = P’ + Po = 2-10 4 + 9-10 4 = l.HO 5 ^ 

:Pnpi >Pk7>n u Pv ason imwon 
Px-Vi _ P 2 -V 2 PfS-ht P 2 -S-h 2 

Ti T 2 Ti T 2 

T 2 Pi , 263 1.34-10 5 A r _ A rn __ 

hz = Ti‘P 2 ’ hl 303' 1.1-10 5 '°' S °- 53m 


.1 


a»p*mn nno i*a *i\ypn m’pn - ipn mayo 
yup nw *th by nnon yzb 


jwwan ii»ia - pPn 

.itoa omin Pd dn nam 750 n P\y vb\pv nminnP y>>nP hd .2 
.(mpon mowP laonnw o’lipn dm o’npn 0 ’iipn) 



.1000 Pw -nin dk *i!Jp3 6500 Pv> nPipw nminnP yunP >*td .3 
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1995 


npn imyo 




ibnpnno d>Divn >a !7y k! 7 niKsin p imsian niKSitin) .4-7 

(lOSV >io>n 


v o’p*rnn nno 
(n-a -t*tku) 

R 0 *fA3D V 0 miD 
(fi-a *m>j) 

mainon nm^nnn 70 
R 0 -i> ift>a 
(n-a ira) 

8.95 

1.05 

750 

8.94 

1.28 

600 

8.92 

1.62 

450 

8.89 

2.22 

300 

8.82 

3.53 

150 


V [V] 


9.0 


8.9 


hk !7>nrtn^ iron i>k <pA oionvn 
.doko on^n Wo o>:nyn 
hk o’oo'ioo u»n ok ubo mpon 
vn nmpin W >m ookq y ms 
Wan ow n>n kW» *p W pp yopn 
.nvnpAn i>n 



8.8 1 I 1 M I 1 I 1 1 | I I 1-1 I M I I | ! 14 - ! I H 1 I 1 t I I h M I I t j ! i I 1 — v 0 IVI 
0 12 3 4 


.8 


G>mno *?v rrpnin .o> uy> o>yopb oimin jik nip Wo nt? nmpjn .9 
m^pn ok omo o^opb npiW^ noniA nmn jivminnn i>n o>no 
tmmns o>mnon *ii£>n nop Kin nopm nnKO Wk f >nKA>i? nwp n>n 
.nsn> mop jiminnnv Wn nnv o^op nwfc 


umpn omo o>yopt> ipn hk mpwo nmvton nuipAn ok .10 
nno nimom >W>o 9 iKn ipn nnym myo^ nnv pp >id>o 

.nom uvw nmpin 


nnoi .o.k.dh nK mvponi niKntmn <yrz rtKSoin nntmn >a w 

:o>pnnn 


V - e - I-r 

:o”pno ,nnon mpoi omn Kin R 0 n»n W omm nnKO 



.11 
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npn n 


1995 


.Y-n oy *jin>nn impm Kin .n.K.Dn .12 
e=9 V :Kin .o.K.Dnv; *p ,V-9V nmpio Kin *jirpnn <p>n 

mpn Pk nn>Y/> mnon nneoo riK onnno *iwk 3 *n»in -pyn .13 
vyoo nmjuni nnKO t io^ .o.K.Dn 110 nwpi Kin nnon 
.>mk Kin nr nnpon own onrm tko rPm mnon 
.12 <pyo 5\y nKimP mipo wovO ,p5 ,n5i:>> n mno 


ipn Py jivnpi >m»d nowno <yun yi9>w dk . Kin «pAn yio>w 

,p>tm ftnpim; nvnpj >nvyo iO) nvnpin 10 nnyiniy Okpooiko 

(ipn rao niK^OD p p ok k5k 
: noo>5>o n>o IP vk o pen nvnpi >nu *inii ok 


P 2 r - Pir 8.95 - 8.82 
a P 2.x — P1 A 1 ^ 1.05 -3.53 


-0.05 


a 



-(-0.05)* 100 = 5Q 


.14 
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1996 


np>i!)>D - nruan ni>ra 


1996 Dim* 5-19-^ 111113 1WD3 


np^DD - n irtn 

.1-5 rrftNiun mm vYw *?d nutf? t^u 


.1 


im>n» dn “indq p*>!ro *pan .to’ ip yinO # ™>d> yut? >>nno pi t = 0 urn 



(nvnpi 5 ) 

.t = 25 & yn iy t = 0 yno pm ^>\y n>*pnoD pm rmun jin iNnon pn doto .3 

(jrmpj 8) 

?(t = 0 y:ra rooQw rmpi) n^od rmpp inn pm lxiyun ibnm dnd .i 

(Jivnpi 5) .pKu — rO dn ?yn npio - p on 
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1996 


nprao - imiin pbHv 


(Jivnpa 3f) .miuann mwn m na obwm iJranab nbaun dn pnyn .7 


bipwn naan po 
pn by byaan 

pio 

nsiNrin 

)1VD 

marnan 

p30 

pm 




0 < t < 5 s 










DN pbn .(-pmb DKJim nbaub nmv <pm) onnN pt ^pno any nbaun tin obwn .n 
nbara\y onwpnn P ini’ in 7dn b\y wrav oys b33\y 73 5 s < t < 25 s pm 
.nbaun nm oivn — osNb mw onra aippa dn .rrn pt pno bmn> ,naiw& 

(DHIpJ 10) 

(imipa 2) . ypi ? t- 16 s yra nnn mwn >no .1 


^ iran ban mysoNa -n\yp «jnn .’p£»N )nbw by nap M - 1.4 kg imww a 71 a 
nbip^nn nan iwo nnnoo BrimwD rnayon . m = 0.6 kg nnon\y B rjbapvyab nbaba 

.(tpunn HN7) 0.54 m mn nasan byo B 
A <pin pa pmnrw niwwn >a>vy i?aa mn ,nb*in pab i?ann pa po>nn jin rpjtrt> p>j 


.rby'jxi yjia «»n ‘panwi ,t»kd bvr> jfcj&jn pa!> 



77777777 / 77 / 7777777777777 / 7777777777 / 77777777777 ^ 


.2 


.nrotnb o^m pbwn pab A <pn pi “pa>nn p) binn jito >3 nan m <pyra n 
(J impi 10) .nasab B *pn y>a» pt nra anya n\yn (l) 

,t = 0 -a towp annum yap ,pm bvy nmproa A «)nn niamo bvy 71a ooap C2) 

(nnapa 7) . t = 2s yian iy 
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fip>r>& - nmin p^no 


1996 


nooon pnb A pa pa>n DbiN ,nn)tnt? mno ^nnn nun o njn m pyon .3 
A ^pm jmmo bo mipo <)“)> ovno .(t = 0 ym nyunb tin*)* Jianyon ,tini mob) 
omy oivnb om *p>N) nxy) A ^nn ino vnn ny t = o win f yatn bo n>sp)isn 

(jimp) 10) /pbip>o T)H *inon .(omom by o*>nnoo 
bnnn nuo obiN ,nn)inb ino pbion pnb A iwn pa iiamn o nm m a 

rmo) ypnpb y^n B <yono oab A <pm bo nyiinn no mo .nmtnb jwpj h)>n 
. do) r(ri 3 v>pi robin nsiNJin in nb*ni robin nsiNJin ,naiNH jviio ,jmmo 

CTimpJ 6f) 



.3 

om n*pb nop m mono pp ana 
ymp oinn bo oon map . L otino 
. 0 rmpn 

000 >pc)'jK cnnn no nsoo *nmoo man 
nooon bpro NinpaiN nsob yoo oinn iond 
.( o’oan hni) O rnipib nnna ^L pmm jinsoio , C nnpn 

.oinn lavy nyunn mo>ob nso nooon 
?(D’o*m hni) OC oy a non *nv oinn noNa man rtnmo bo brim mo .n 

(Jimp) 14) . a 'i L niysoNn *jraion tin Non 

2 

(Jimp) 14) . -cosa = — :D”pnn ,noaNno oinn mmnono ynn o nNnn .n 
3 

,biyo ; no> ip) dsn Nm oira rnmnon ny bn man >0 bibuon mw nmn no a 

(Jimp) 5 ^) . po) ? (ion ,nbn*ia 
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1996 


np>o» - nn>in imm ytonv 


iinnnn nspb .mpnb ypbvn mspn inino ,nnm imwrn k ibvy non yinpvy /pnp .4 
d -n thk v^pn ,rD*iyan bsy bpvy»mv>vy 3 m: . M inonvy >pniK ^y mb mino vspn 

mnn nsm idukd 
(nvnpi 7 ^ j .Mi k mysoNn d jin km .k 

mbn .1100 oonm nun obn A my>vyn ^yn nib dk o>n\yin bp\yj3rr>ivw n^no 
i nra\y y^bp in ynn ,n\no mm bpvyDnmrvy rmpi >io by 7bm ^yn mbvy ymn .nuno 
•u nn>nra nan k*vi ^yn mb 7m mn y>bpn .nbyn obn now v wm>nzn m 
mn .(nw Kb ,nymp moy) bp\ynnmv\y rmpm i^w ><yn mb ,y>bpn ny>mo nNsinn 
nmnwn Kb \yr\ mb noo >m ,tjkb op kid ^yn mb loi? y>bpn yi mumnnn 7\y>n o 

.nivmnnnD dk^uid 

r^’bpn b\y nimnon bum Jinnn dn a ~i, m , M, k nbK\yn mm my^DKn hvd .n 

(imipj 18 ) . v - u jin uoibn 

hoik yin y>bp in ynn ,bpvy)nn">ii>vy jinpj» D’ira pnnan ksjqi ^yn mb n\yKn n 
n^y>nb bin> d>n ^yn mb m mpm yn» *npn .u»o k*i>i oyt min ,nbyn obn 

(nnipi 8) .(mym Kb ,nyinp moy) 

^2" ^ n^iKnn nby b>\nn .oik )iion nnwoo ^ikh inn mi\y b’o .5 

>v>n >bnnn pbnn biK mpi 5 mnyn 
(nvripj 6) ?pbm btN 7 “>Kn inn by>n mia m>Kn .k 
O mipn 9 ) ?bn?n >bnra pbnn bw mvy nmn mvynmn nbom miNJi nn .n 
Oinipj 12j) ?bmn nby yiKn did w byo >bo>t?po mu rmNb n 
bmn 71JD ’ibnn (*1001010) mnon bvy inspb .1 
.(cnonn hki) 2 kg inuo\y 711 mino 
rnomo junin mnn no 
(nnip) 3) ?pbnn bwo >mb y^n .1 
Oinipi 3 ) ?pb 7 n biKw nnK ym .2 
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'iwod - flruin wm n 


1996 


inum - '2 irtrr 

.6 - 10 m7Niun tunrm v^?v 7d mnrt tOu 


.D^flX DOOp OO’blO OHIT) Dp'? Kin .D^DVUn 0>1WD JTP70!? JDIVD ]>3n *Pft!?J1 
dn vpnn mn .010 t»\y nspb i>mn >jwn jiki , L imiNvy oin nspn n!?n Kin nnNn n k 
omn .(k D’vynn hki) nro m d pmoai raw uiind vn onron >i\y\y 73 junyan 

■*ni 3 D ioinn o»iw omm 



a o^unn n G>vy 7 Ji 

x nv>vyn >ii?Jin iron nut? 720 nKsinrn , q ivon ijiikii onnsn >i\y jik }y\? 7*a>nn 
niK^in i!?n^ . x tik rrn dvd '?J2'i ,ows noD d tik np\y “P»t>nn .(3 D>\ym hni) 
_ -.vs hthd 


d (m) 

x (m) 

r = d + x 

1 

r 2 

0.62 

0.02 



0.47 

0.03 



0.35 

0.05 



0.24 

0.08 



0.14 

0.12 




. ” bvn^pnoo x oD-io .nnw obwm imnnab nPncrn nN pnyn k 

r 

(rtnipj 8) 

F >Pn\ynn n»mn rvo Prn ,(mjt in^n n^y -ny>\y\y id) x « l -wnd >d nion .3 
.’iPnn diidd noa N^n m "wnd , F = mg-j^- :0’>pa D’lvrpn >j\y pd yyian 

(nnipj 8) 

(nnip) 8) .vbvpv qun mu tin -odd ,d wd Pvi pPip pin 5y -joironD .j 
. m = 10 gr ; L= lm :’D pm on ,noD-io\y <pnn Py fononn q piuon jin awn .1 

(rtnipj 9$) 
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.996 


>o\yn - iirwan itow 


nio3a) oo^id o^»m mt>3 iV\H) ™n\yD *t» ,ni?bit? ,oo twa i?\y nni) imwnt? 

'.(rbrmo >n !?3 

n»wn D"nd . 2 V ; 0.2 W :Oi\sn ^nvy 5>>n , 5 v ; 1 w cnvn jinun dhn !?y 

. 1 ft ira’jsn nnn^nm 9 v *on 
(nmpi 4) D’Divtnn onapon jwdwd jin n:iDni,nrmn jinNn inn .n 
h *i*»ra nmim in wno ,in>!?y o'ivy-iP ONJinn 'jwo'? jmun vyi^vy onh .n 

(Jimp) 6) ,j70j nt!? 

ONJinri mo nrron \yibw t?D\y *p jmvnbp on>mn bD m ^ovyn !»y» pm .> 
(nvnpj 15) mpm bivnn tin ooiu .)n^?y oivn!? 
Crimp} 8f) jimdjw !?)v»3 mnvyan -mn jrmjjin tin n\yn .i 

.8 

in-n^i >p£HN Nin in^wn .pasn jin n*»»n i vp pao njiD CDEF )op jnbip b\y lunm 

.(n o>\y-m nm) a = 40 cm nih vann y!?:* “piN .n>ynn 
np^n) in^wn nii»* aaoi ^>nn .uno pini -i\y> ppo Pji nmy lrrbiwn ^ F hpd^ 

(-’’Jin b\y 7iinn jin j>p>x) o>\nmp )c>pn 
il?\y dig^h nunpn\y *p punn udd do’id , I = 25 A mo^nyp oit Pm dwud tond 

.(2 o>vnn nm). \rbvim b\y d npnpn pv* nm 




ontn on x )dd) Pjo ontn pm jin m ps jjranoi? owifinnn ihn jin pnyn .n 

• PVDn JIN Wip 7*0 T3Dm ,(pm ID N30> 0*Un DN • pp’l ,77H !?N V)D) 
_ (nmpj 8 ) 
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1996 


bm>n - nruan m>ra yfywv 


Dim n*>*by )nbi\yn oim nsnjp (pwi b*m) m\yn nmiy jin npn .1 

(nvnpj 8j) 

.]n!?wn oinn B E oinh >oji»n mwn bw >pown 30m nn^ny jin n\yn .1 

tfinipj 9) 

I 011 ijiin in D’onmi, F monw b“>nb nm b>n d>£poiq inbivn bvy E mon .i 
oy) pio nPNb — p on ? n o>\innn muon nupn ywnn onn dnh .yno iniNn 
(rrmpj 8 ) . nnun — Nb oh ?(onynn yno *ni in pypn ’jinn nyun 1110 

.9 

mN bn b*m\y ,o>*phn o^vmn nnv omw omp nrsp -1 mnpq oniw >j\y omro 
. MRSQ mvnnb oosm mb m omim jmvn >1110 B = 5 T mid onn 

:pjsbv rnvnnn onim omwn non 

M N R 



r v inn>nn b*mw pipbn m\yb nsn yiion pjdj , QP yopn mm JiNsmn , A mipin 
. q= +3,2*10~ l9 C uyom m = 6.6 L0“ 27 kg p>pbnn nun .o>vnjn nNinm 
. np yopb nsnn nrsp iiwb vm\ mnpq mwn p>pbnn nmy inyun fbnm 
oniwn nvyn o»pjinn rrn\yn >1110 jin 13 pan/prunob D^pmn jin pnyn .n 
nvnp tso nnon .(<vrn» N*i>n mvy niny • poi ,qnn bN pjnjn mw my x you) 

(nnipj 6) .o>mon bn 
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1996 


Vown - nnAnn nmi pPnw 


ijins vn iv MNPQ umi? uip^d v:n>o p>pprm ViPra t\h npnvnw D’V!njiP 70 m .3 

(nmp: 8) .NRSP iimnn 
(nnipD I2f) . v JIN DPD .) 
ijin* vn 7V MNPQ WNt? p>pbnn noDDn v;hd 7iy\y yotn pno jin nwn .7 

(Jimp: 7) .NRSP nwno 


.10 


X M X 


x E X x c X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


x N x 

X 

X 


xPx x F x x D x x Q x 


JvonN nmPiQ rnP>ua >n\y Pp 

0>v: , PQ '1 MN ,JlP^pDl 71NQ 
, EF “i CD ,d>dPio miTwo >:\y 7n>n 
.(D’\y7Ji DN7) on\y 73 

r B *pnN >o::n nivia npisn jimyon 

.(D>\y7Tl HN7) MNQP IW^ 1 ? VWW 
’ Rcd = R bf = 1 ^ , B =5 0.5 T , CD = EF = 20 cm s y\m 

•nn>:T jiP> oon JimjJin 


EF vmi Dim rumv jin n*a 0 - n d^^vp) o> rah onpono 7 hn to n 


r ’IDllO jin pm 

■ja awn T1NJ7D 3 • v = 5 -J- njnap nn»noa nj>a> cpm EF -i CD mumn .n 

(rtiTipj 8 ) 

nn>nM » EF ™ni , v = 5^ nywp nn»noa m» B > w CD ™n , 3 

(nmpj 15 ) . u = 3 — runup 

CJ'W EF -1 CD nwffim , R„ = 2 n inmjjinw to -mn» p-i m jvnipjn pa > 

(nmpjiOf) . v= 5 - ronap rrn’nnn row 

s 
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1996 


m>nn >pi9 - nroan ni>nn yiPN\y 


ilTITl n P 13 - '2 R^TT 

j5i9 pdo nnx nPNui onw n>pi9 nma mPNW Pd itiidP j’Pu 


o»b>ni niNn min - jwftn pia 


.11 


40 cm pmm pbn id nsu ,50 cm vb\> ipum pnrw ,m:n)3 rwiy bvy >odikd tsh ^ 
100 cm pmjn nunyn vx by tinsel m n b\y my .10 cm un mm .nvytyb bNE\y» 

* .(k cwm dni) nvnyb pxvo 


40 cm 


100 cm 



▼ n cpvmn 

(nrnpj 15) .nvriyn my^END jruron un nim bvy nwiyna pmon jin nse .n 

(nrnpj 5) .mom ran tin a\yn .a 


J 

; 

t 

k 

I 

$ 

y 

^ ___ 

i nn 

-- 95 cm -* 

\ uu cm .— -► 

f 3 o>i*nn 


.O b>unn n ni) jptiype hnie nvnyb ^newe 95 cm pmm 

o»npn bvy nvyiyn nvnoE munio mmn *un jiie*t t?vy nwiynE pmon tin n*e j 

(nnipj 15) .nNT»n»‘irntmovs* 
(mnpj 5) .j <v»ra\y ni*nn mu jin n\yn .*r 
(nvnpj 10 ) .£>£2 hjvp nbm oiNb jmoj ft iw n <\>yv) Jimoin ^dy/e iv>n .n 
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m>m ?p7a - nrpin m>ra \tonv 


1996 


.12 

yvtil VXD2 710)3)0 ’lip) pi? 71N *llpD 

.dhn pom vsroi f inn3 nob?o) 
>j\y 7*17 77iv O’DD&n ?j\yo N*i>n unh 
,m» m d pmm o’Ns&jn ,7 ino onji o?p7o 
L=l.2m pmm Nsoin pi? ypom wdi 
.(N 0P8HJ1 DN7) D>p70DB 
D’jm >J03 jimNJin Jimn Jiiopna ypnon i?y 

dn \\y 

A ya*3 X \ \ 

71N 

B >033 

ninvy t?D 

3 D>W7J1 

(milp: 15) .zm ?i?ir)D IN D17N N1D A >03 ONH . X Q)1H > \^ nj >3 yn> .N 

.inron dnh i?w !?>n idne 1840 A *3 i?)7> omn 7inh l?\y i?>n 77 )n ?3 pm .3 

(niiip: 18) .amxr\ >>\y i?w !?m onw jin 3on 
. 0.8 cm Nin inron 7iNn i?\y m33Nnnn nmra i?3pJiomiN od i ?3 arm ’3 pm .> 

(rniipj 7) .D’pipn p3 pmm t\h 3\yn 

P)D3NJinn TPJ3J13 71NH >OD 3ni7 1?V 7370 >”3Vy> 73>3 .O’tti? J1DJ3D0 ’10’JH J137VO i?3 .7 

(m7)pj 10 ) mon i 3 o>vnm mNinon 




’lip 7 IN 



pb vpio 



N D’\y7Jl 

.3 0>V7J13 7N)Jim , B '1 A 


-574- 




























1996 


m>ra >p33 - uruan ybnv 


jyyrnp np>t?>a - »:w pa 


.13 

tin non bn iP oion .pmn oion bo nwwnn 'rpvwNn roxn 4 bo hodo oono .n 

(imipi 10) .nb nomnon nm^n 

(jivnpj10) .to r»mn pmn dion bo nPoorm rpbN>s)oi3n mvuNn. tin aon .3 
mom nm bo mruun i>3b 3 ^vra rnomo mmm i>3 bi3nb upon m» 4 

(jrmpD 6) hn <yyo3 OTnw) 

: riK non .mom nmb (n = 4) n>o>bon Jirnv»n nmno nv pm dion .7 

(nmp3 7) .obojo yicnon bo bm jxih (1) 
(rnmpj 7) .ob3Jo yioion bo ymn (2) 

mom3 dn .pmn oion m»m tin yaor>3 nnpb nonm Nb i Vvta ra mom3 .n 
n>m obsm iimsn may b3pm>o bm *piN dnh ,dionh nymn tin a mom n< 

*inN in (pmn dion jijnm nrmnn ,3mb3) 3 *pyra raomo bm iniNB m*P 

{jivnpj 10 ) .33211 nioo 

.14 

. 4.59 MeVNm ibo mnwno a ppbn obi3 ( 2 gg Ra) 226-mm nmpNinnn 31P1PNH 

.0.187 MeV ion ibo rm)N?w (y) 1*1013 ob3J po nnNb 
? a -n umbo nnNb nsoo yynm bo omnomn 3300 mm omomn 3300 mo .n 

(nnipi 5) . nnon 

? y "n no>b3 nnNb nmio pynm bo amnomn 3300 mm omomn 3300 mo .3 

(jivnpj 5) . 33on 

{nmpj 15) . a -n p>pbn bo ton yniN t\h non 3 

(jvmpi 15) . y-n p>pbn bo yinn jin non .3 
myn> nnN jin non .mo 1600 Nin ibo o»nn rpsnn pto , 226 - oi> 73 b’nn dhd .n 
(TinipJ 10) mJO 400 3HNb 03703 V1N0”0 226'OV73 31010NH 
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1996 


m>rn >pna - nrum mwi i^np 


n*^p np^aa - p^a 

.15 

iPP pnwoo hd v>i£3 ynob .bbm nyi , R = 60 cm ipvtip ,ppriN) "in d mwn TPbbn 
nono» b = 30 cm pmm f nnn>no pob b>npon "ip> lpn rmi <pin ,nmnb rnn 
cwjwq opn rbv mojinn wotm rpbbnn nra) .>ipn mnvo nspi ^D’lfinn hn"i) 

(.nivwjinn nupva 

* — 

P>TINP>0 


jpbbn 

,mrjpn rmi>D\y >!?□ 2000 2 -n n>bbnn jin>n» n!ro jmwunnn p hn^idd 

.m>* 3 >dd minpnb nbnn d> 
10 >s> mpp itipjd dn ,m\sojnnn p riN*ino pniNPon nn>no nnns nn:n 3 pn .x 

tnnipi 10) .n>bbnn npan 
(nntpj 20 ) .TPbbnn bp mn^pn nnnn tin npn .n 
? (b = 0 ) hot "p*r *pin n>n oniNPon ib>N ,rpbbnn bp mrppn nnnn rm>n no .i 

(jrmpi 10) 

,mp^mn >i£ib n>bbnn bPi oniNran bp ivorpn mniNn didp tin E! _ n ppj .7 
rpnwn bbo) Ji’bbnn bPi oniNP»n bp rppppn rpniNn didp jin e 2 "□! 

.mp^nnn nnN (n>nn>pn jvwpn 
(Jivripj 10) papn .ib mip in uoo bni, Ej "k> pp e 2 on ppnb ^b:i r >op 
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1996 


m>ni >p‘10 - nmin mra iiPkp 


.16 




cos a max = 


2 


3 + 


I 

mR 2 


:no»px 3 


.omo onnmn omvyyn onra w omro 
(.n*pnN K>n ncnnn mans ira Pdd) 
idh Pd wmi , m N*n ono *mK Pd nra 
>)oP iP>ki kPq onran iriN . R Kin on>o 
.o>vjnnn ikwqo ,imm mn 
onnDn thn tin (nnwo dsoe) omnwo .k 
. (r »R) r noimo jinra nan pktd 
.( o>vnn HK - )) npPnn >Pd P)P)n» Tran 
mwoND Tran Po nmpn win>no jik nod 
a 'i r , R , m ,<Tran Pp monnn oidid) I 
(nmp) 20) .{D>vyin nNn) 

,nann» Tran pip) nno ,a max nnwi >d nDin .d 

(jimp) 15) 


.imran nann onto onrano *rnN Pd omn^ d 
I ran pro” hdo minno mop mnn ,*nnn ay ti*tdh pji)» nno rmnn dkh 

(nmp) 15) .j 2 Dj ?nP mio ik man nPm ,Np>on 


yaib>n tnr - >y»ai pna 

o»D>opDK o>dtvd o>ium d’xntni o>nnan :iP o>p 

.17 

nP P>Ppi Pnp tipi rain 50 Hz nnnni 24 v Po nno Pyn }nip>n hjid upop 
. 0.23 A Kin idtt mtm 17.13 v Kin P^Pon Py nruon . >Pki>k 
. 40 a K>n P>Pon Po (jitowi) iniTonn >d □) ym 
(nmp) 15) .Pnpn Py v c nnnn jik non (l) .k 
(jimp) 10) .Piym I ddtP v upon hjid y>2 yoian n>nt jik non ( 2 ) 

.PiyDn P\y n*nnnn nnnna mop ik nPm upon nnnn dk ynp .d 
( jimp) 10 ) .minnn nnnji jik DonP ^Pd jjiynp jik pm 
‘ -577- 


1996 


m>m >p^iq - imxm m>ra \tonv 


onmno Sopm Won ,nmto .>Wp» W» onoin p o>mi ,o*npn Won jin D’pnoo 

.Wpra m!? nt 
(jirnpD 10 ) .Won in o*itn jin non n 
(Jimpa 5) .(oi jm>n>3) Won m&onnn W oun&an) nnpn jin awn .*r 


Wo ,^P non onnno wob ninon nnnm 24 v W njio byn ,}>W>n rm» Tpnb 
nomy jin DHTim , f upon jmnn jin dooo . 120 Q unTOnno tot v?n~pn Nb 
mA bo n*pn>3 7*701 cnmo nb o*o .*piobo <p;m niy^snn niNmnn .biyon I o*nn 

. kHz bo rmrnn Jinnnm 

I (mA) 



0 0.2 0.4 0.6 0.8 i.a 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 f (kHz) 


:HN non r j^>n by frmonn .n 

(nmpj 10) .>b>n>ppan pnonno Nin biyon poor) iond dud roomy (l) 

(nmpj 10) .biyxin bo Q m^ND onu (2) 

jJ)n non .n 

(jrmp) 5 ) >bon ditojid (l) 
(Jimpj 5 ) .bnpn top (2) 


Oinipj 5) .Won niNnon (3) 





1996 


rrwni >p ‘id - nrwan twtn ytonv 


)vh .nwoon nmn byn >bNi>N b>boo bayon b>bon tin o>o>bno .) 

*max ^o^pon o-ra lbimo D»u>\yn jin thnud 4-i npn^n 

■ 7ny>3p tin dpi ? Q nwran D7W3i 


.b*n 

Q-l 

bn 

I max 

.1 

■PP 

Q-i 

b7i 

^max 

.2 

.bn 

Q-i 

PP 

^max 

.3 

-PP 

Q "> 

pp 

*max 

.4 


(nnipj 15) 

tfnm trbnan mm - ny»on pa 

.19 

o««Nom ,o»3wo by Jinwo ,o>noi rro»3»n miwvy minion mbyvy ,(npn) oid 
.30 cm 3 bo mob o>wo vm burn ooo 7y ,bm oi3b ownn . 2 N omn 
numainm # cpflp wwn) 7 doidi> 7 by >ibn ow . 2.3 N nny onm O’wman 
ft>yp7p3 yaw wn Nino *p ponrainn by >ibnn own jin bmb o>o>)do . 0.27 N mm 

40 cm 3 bo mob nny o>ywn bnin wd .(o>onn nm) oidp 
(J impi 10) .btun nwas riNi own nifnas dn 3on .n 
( nnipi 10 ) .brun bnon own by nb>y nD byia ynn 73on .3 
.(o>oira 7Ninnn 3 * 03 ) nonmmn min no non .> 

(nrnpi 15) 

? 2.3 N onm (o>o7n3 7Ninnn 3303 ) o^^mon onh .7 
,o>otNnn onio no non — Nb on . 33 on — p dn 

(nnipi 15 ) . 730 m 
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1996 


m>hi >pno nvunn m>n:i p! 7 Nw 


.20 

, l cm 2 Nin B 7ip* ^\y innn no\y .7 >iin> mno o>vnra 7Ninon A >2>o 

A 5o>on t?\yi 0.2 cm 2 Nin C iws 
nsoi A !?D>m .on>t>N riNVwm iinq 
. H = 0.6 m H21>2 (jrtWU 77>») >bN7>N ttttt 

itnmn p C?mn jnos> 2*p) np>oon mo .n 

ormpi 20) 

(nmpi 15) ? B 7ipm nonin nn>no no 3 
(nvnpa 15) (nniNb nmno n nnip*) ? d jvnnm tnim t?vy h noun mo j 

npnttnixnji - pa 

.21 

cnnn !rn>pD i>on bna (c p ) ynp ^nin ni?ion mnn !?n>p >bNT>N tn vno .h 

(nvnpj 10) . noon ? (c v ) ynp non nbmn 
>bNi>N n b\y D»7bion mnn ^n>p pa >2 nom ( np>»)Hio™ >pin t?y 7»nt>n2 .2 

Cnnipi 10) c p — c v = R nppn o”pnn 



.jmopipoN 5 ^nboi 20°C nnivnoooa u ^vy 071 0.832 !?no 7 VPb 2 inoivy ^0 
.jvmmmw 7 -b >^22 nn ^n!? niny 72 2 pyi f Sva 994.6 :?\y om mo 2 o>pouo 
.nant^ Din noon pNun ynp non ymno 7^nnn\y mn 
{mnpi 15) ,wn >\y (c v ) ynp non n!?ion Dinn bn>p jin 2 \yn j 

(nmpi 15) .nn bvy nntnon npon'riN 2 \yn .7 

.22 

/pin2 D>J12n 010>nb 01 powb D>^12> ,VP^ 0’J12 7n>pb D’POPOH ,00110 .H 

(Jivnpi 15) .n ni 2 iy 72 on 

wt> >pno mipiooon 7 wo ,110000 mm 25°C mimooo l?y 7 im>!? >12 .2 

. 15 kw >\y 2*p2 Din mnb poo 1 ? oona , 5°C N?n 
D>noo on ,m 2^p2 Din pooon pio ira>\y jpbmmn nm jnh ^vy popnn mo 

(nnipi 25 ) ttp^tpn Din 1111202 byio nidw 
( miipi 10 ) .m7iNn 7io^\y pin oy 2 'pypi? imion mvy^no 7*0 72on > 
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1996 


m>ni >p3D - nruan ni>ni )Y?hv 


jyyifl motv - >y»a^ pis 


.23 

.ypipn !?y 33>jn nois !?\y tnn»n jidivo!? pn>3 d^id onmna D’N3n imnw&n 
.mi DnoxD ym noPim ,nois!? pn>3 v = 0.8 c jm>nm nyj ii’PPn 
.noun p i.8km pmm Nsxun pJ3 Pyo nobin N>n 7.5xio~ 6 s Tioyo 

0.8 c 



woniynb vy’ ,iPtfrnn p»p H’-by now >03 ,pi3b noisn pn pmnn 3ivy>n 7 ms!? .h 


A = A n 



1 - 


-y- 




A = 1.8 km 3’*ni> vy> in ,£ jin 3\ynl?i £ 0 = 18 km 3’sni? \y> onh (X) 

(nvnpj 15) . 33pn ? £ 0 tin 3\yntn 

(rirnpi 5) .jpWnn p»p >“P'by iiaivy >03 ,pj3t> noisn ]>3 pnion tin 3vyn (2) 
7p>^nnvy y;nb *ry noisn >yo jinsoj n>bbnn\y ynn p <pw\y pin awn 711*!? .3 

: nNm>03 vynnvyn^ \y> ,n>!?i?nn p>’p H’-by itdjw >od ,pxin ^>yo dnsed 



3>*nt> PMN ,At JIN At 0 = 7,5xl0“ 6 s 3>*nl? WVDNn (1) 

(jimpj 15) . nnpn ? At 0 nN 3vyntn At = 7.5xl0” 6 s 
jrtfcnnv yr* iy nswn *y>o jinsdj n>bbnnp ynn p ,p*n jin 3 \yn ( 2 ) 
(nvnpj 5) .Ji>^nn p”p vp-bv tomw ’03 ,pnn !?yo dnsqj 
rmvy (0.8 c) jpbbnn m^nm ,( 2 ) 3 7 >ypn jin^op ,p«i nl?03Qn 73 V dnh j 

Gnmpj 10 ) . 3_3pn ?(2) n *pyoa nNsav pmal? j 
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1996 


m>ra >p7Q - imian ro>ra yi'jHv 


.24 

ynuplwm ynoniDn -pa nNjnrai f nrrom pnopiaa wo onupbN >owo ynvmio 

.DaiPtD >1W D>*l>mi D>«!w 

(Jirnpl 15) .*T3^3 1DH 11D1D V>DP T^flJin p jINSIIDV pTI” n!? VITO 13UD .N 

vi^n ynwion jivimi iipd 5> t?n>3 d”toxpo onsnin oaivmn a\y nvunn oivd 
ao!? >*mN .(o>urm hni) 

.O-*.• . 

ynoniD inop^N opioid 

(ximpj 15) .n> j-on rmw □aipisn a\y> o hnih .3 
^ nvunn pio i>3^ poio !?vy nomnn p>3 }>3 jmun e jpum tin 3 \yn .> 
(Jimpi 20 ) . 2 MeV mm* ppp 1?3> o vn> on gnomon 

njyyanwN - »ymi p ^a 

.25 

P’D 4 o , o£nn T)no n>*pN3 ion .jYppjni nvxptn Nin pawn !?\y mniNn -npa 
Drtn pyi) ^ !>y . (4.3 x10~ I2 j) 27 MeV ’yv n>xm rmnruyni f 4 He ,ov!?n yyu> 
\yown p jioVfMn njnpn poon .pawn p *pa D’obD^n uno>u >p>pbn aw 03 onsii 

. L 0 = 3.8 xio 26 W :Nin 01*3 
onsm o>p>p!?nn nsua pato) pap3 ununjn >p>pbn m>s> nsp jin 3 ph u) .n 

(nmpi 15) .(n>aw3 

issa ,3a*^3) >pNn thd pawn p o>v>aon unoain >p>p!?n <pp tin nwn ( 2 ) 

(nvnpj 15) .(is !?p pt pnon 1 m 2 P\y nop3 D>won op^pbnn 
map rpn rb\> ronpn pdphp nrarai ,oap 4.5xio 9 nih pawn o yn> dn .3 
.n»n -f!?na3 papa nnpsnp mPn ^>p nuan jin 3Pn ,oi>3 i3*ivi> nmn 

(nmp) 10 ) 

v^n jnwman pvvpNin p monra pawn -nosan ovI?nn bp nwan ipnd .> 
ninpn poonp nrani .au>p piN3 n»n -[bna mnp> ,papn npno 10 % ob 
(imp! 10) .>nDun n>’n 7 >\yon!? ravyb nnu hod 3\yn f vi3p inpj 
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1996 n*i>ra ’pia - nvuan ro’nn iiPny; 

.26 

.nvcpPa i»w ni>n>no titoP w > ion pin Pvy irna’N in^P .n 
(jirnpj 15 ) ,ni>opi>a iw m>n»no omia lira rrapn naom ™n 

kxn 

} — "i nvpplnn Jirmna -* v . £og r tod 2 og v "iNinn pjDb\y o^vnjin 


iNno n o>t* rcnym “ip> ip .(M£y) tin nm* nvbun jivpptnn >pm» — r 
.D»m>n owap p "i A tond , v = A r p nNii\y»n m-by mnjn r -b v pa wp 



pn> pN Nin r -> v pa omnv yan D>unnaw ipn in >a pinth (l) .a 

(Jimp: 15) .p=l amba 

(Jimp: 10 ) . km ■ s -1 - M&y -1 Jimva ban yup jin *pan mtya a\yn (2) 
(Jimp: 10) . iDpn .Dip^n jin (2) <pytrrm b\y nNsinn jvnya -pyn (3) 
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nn >p^a - iiruan Jii>m iPno 


P1N3 - »y>wi jna 


.27 


n 

(n -> oo) 


. ccos(tix) o^icpnn nnoyn^y 7ymn wvn n D>yirD 

x n+ i= cc os(7cx n ) n>m .n 
.{N □>wnri3 c* DNl) c = c* -'y 

5 »?:?!- ! * • n! -‘ ■•: v 5*' 

,11 ‘ X n( n ) ^ T» inv 

(Jimpi 12) . TPiiHy tin p~iq 

I '. ,. |' '* 'V•*' j 


%*-. ! ' ‘V,, 

"""s, ■ 1 i. 5 'k';‘ 


c c 
n o>y“m 


7Hn n o>\yira 

f(x) = C* COS (7CX) 
.(N D^im c* HNI) 


?d^n umpi tvin^qi p>n - p dn ?<p;o my imipi mnp inn onh (l) 

(DITipD 5) .pD) - n!? on 

(Jimp3 7) . 1 ™ ?n D^yirP nvnw mniy (i) 7>yu-nrP 7 miyn ond (2) 

> c >pvn c 4 = 0.6263 mn> .> 
mina ^Ponn 70 m 7 ymn ny 
nnnn IpPpxP 8 non 
C 5 = 0.6280 n>rp . 16 non 
7 om 7 .yiQn ny , c 7 Dyn 

16 ttpd nnnn ^Ponn 
. 32 non >*mnn bPon!? 

> TMi i»Pd , c 6 t>y 7 “iyn inn 
32 non nnnn bppnn 7 Din 7 yinn ny 
(mripj 13) . pQ 3 ? 64 “non nnnn bPuob 
c !?y D>:ny m hind o^o^p onh .>oind nid n<nnn 7yin c > c°° Toy .i 
?n o^yim niNDb "inn onn P>n *— p dn mnnn !?Ppd Nin 7 yinn cnnyy 

(nrnpi 10) .pm - *6 dn 


y , 
] - 

0.8i 

0.6- 

\ /°' 2 ' 
- [— -X_L_ l A 

**/ 

// / 

/ 

j- r -1- -t - y 

- V -1- J- - f — > 

\ 1 / 2 

\ / / 


V_y /-0.4 - 

\_/ 

/ *0.6- 

C*COS (7CX) 

/ -0.8 - 

; C 

/ -1- 



D D^yDD 
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1996 


nn>ni >p*id - nru:in twra itoN\y 


.28 

1»w jpmnb nyura n\?£-nt?ytt m>t>nn imp: nun nsbwn jutmo n^vnoE 

. T Nin nbvy *mn»n 

jwtp nN o>!?:tptti , v e rpnnun nrpnon nNi e nuun nN o>rnn r\vw T 
nrPTO o^»d -pMfciy o>unnn . (6 0 , v 0q ) , (flj , v e ) , ..., (0. , v 0 .) , ... ooiyn 
.0»\sn) mnwnn jtvrnon) ) p ,n - o>n\y onp» n\yib\y *my yoittn anira 



. i?Q) .n^Dionn nyunn >din nN iNn ,D>w*ira\y > ,n ,n onpono ihn )?D2 .n 

(nmpj 24) 

!»nt?nnnn wnb n£»p\y n>3n^ in^ D’vnravy ) ,n ,n onpon p ib>ND .□ 

(jmipj 13) .*jn:nvyn nN pan ,nnan nN -non 

. k = 0.3 - Nin n^Diran jwwon ny.wu mnoN^ inyau n>n j 

s 

. A9 0 = d^nhi 10^ 5 Nin n>nt?nnnn n>nn pmn“>N\y n>n 
pr>*n D^ponra on ^nbo'ioan b>\y nnnn nN rmrt? t?D*o pt hod 

(nnipj 13) ?D>DNm0.1 Pvy 
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1996 


(Unseen) *iph mnyo - im>nn m>h!i 


riapb minon «p» !?o jwdiu jn»pn - ipn imyo 

ml?9 09 


:Kin 71 >SD inivnb 

mba t 7 o .1 

inn nm bo rpnnravy .nwooip >nyn aonn 'inn .<iu minn mbon do b\y tnN nspb 
.□vpnibN b>ono imnn mbon do bv >wn n^pb .n’pon npmin 

nint nvpan is .2 
na>ba .3 
(loiDD) iwny a 

bn© .s 


(imtpj 10) >ip> 3 n ronya m^nn :iwni pbn 


,muvn inbiw niipb (mbon 00b nainnni ovnmbNn b’ono dm ,ro’bo nwsnto ,pm 

.□’Dim iniiidd 


.nbvn ’obo non in'nnoD 70 nmo ,mbon do bw nvm mpa ,nwDoipn jin 


DPPD^N 5>£)*nS 
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(Unseen) *ipn imyo - Jirtiftii itimn yfrHV 


(nvnpu 30) m>a pirn 

1>3t) rrtban oa napb aainon <111 Jivnin bw minon pi pa "wpn jin aipnb i>by m nooa 

.niNoaipa impt»tn aaoo j 

pbta p >1»N3 niNtwnpb ropmon noptmn bN tm”nn 

.imN nrwi bpoD'orw asm mban oa jin won .noaip bab jpn Jopon own -1 
jin owa .nvTon aaon b\y pin 7m jin inn ,nnN mwn bw nmon pi ino ny-Tb na 

.nwaiJin nbaoa nmon niNain 
.nbaoa d^njidh oipna iniN owm nnN rmiJi bw, T , 7 iinon pi jin a\yn 

.urn nrun bin Nbi nnun aaon bw pin jin mob >m mo won .2 


Jiixain nbao 


)M mn 

T 2 /mnan 

.nviwa- 

T /mhon )m 

. rwvnn 

n iv ittlft 

jmiinn 

.nvpma 

n / nminn. 

,N jlPptnh 

mum 





































mNiiion mn»n jin jw yaai nm>ra ’ab) nopon aaoo ijiin noaip bab own .3 

.nbaoa nmon niNam jin owa . 1 iwa 

bo nvw aaoo any — ova baa p’oya noa, 3 <pyoa jnNinon ,nmon jin aw yaa A 

.n^3on jinnoji roNjnn jin own .jrppt^i 
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yot von tin , (T) *mn»n tin mnon o ?m 

.O’O’NIlBn 

^pras (T 2 ) -mnan im von tin in ran v> wit? 
pymn rapenn 'm m 2 ?id u>n n ) imtanp!; 
W’^on i»Jn !?v in dwd ji^dn^ tin \xno 
.(Tran mpD3 ,u wDwnt? ioin ^du 
?v inn iiip3TO'p37n ,a\ynn jnvsoha ravnt? on 
aon 'mu tini nwiw nin tin o>y?D tfcon oi 






























































1996 


(Unseen) iph irfiya - nvuin jorni iiPnp 


? 6 *}>yoP niwmno nviun n^poan tin tionP >di ,*p*iyp "pPv rnno ion .7 
. 6 «pyoP ijnwjfr nnom rpniNsm tin dipd f n*m»n tin ysi 


moo Pp i>*n) >pDiNn i> 2 *n jin iron tidodop *pin rap ,mip)n nuw ono .8 

_ Himponn 

.non tTiNtn nnpwi my>p Pp Tpppnwn mvnpjon >no 


jppon Pd Pp noanoi ,00101 rwunn N>n jmponn dv mpnn on jwmo nnim .9 
/pawn jin odd it rprann nyun Pp , k ,mn»n min Pp vapn tin ion , 9.5 gr N>n 


.nt>£»p Pip tiPi tihn Tnpon own ,Ji£)Oino jrpponno niNompn tin ]pn .10 
oysi tin» ruop nyiooi oyn ,itvin unoi Ppoxnrnp ism niPnn on jin oon 
ison ,nompP n>on> mo m>N Ji’ponn o>is»n ihni >i pp o>o .vbvtx mnooi 

.yrr» Dion .nonipn mm Pv no>pm nw N>n oon 
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1996 


uvaio nmum 


1996 - ttmo tram\ 

a i - 2-^2 5 a = 0 a„ = -1.25-^2 I a, - l-^o ^ .UVAW 16.N .1 

1 sec 2 2 3 sec 2 4 sec 2 

a = -1.25 m/sec 2 .1 .amnion rmprt "inn n! 7 ^nn .a 

.nytxi fD^in n^lttfin .A t = 0.6sec .K .2 

nStna .a v* = Vg-Mi - cos (a) I .h .3 

v-u = ^-v^Fk .1 d = ^ .H .4 

hmax = 4.47-10 e m .A g = 7.51^2 .3 h = 9-10 5 m .K .5 

F = 0 (2) F- 55 N (1) .7 

q = 2.96-10- 7 C .7 .6 

R = 9fi .7 .7 

B e = 2.5- 10~ 5 T .A B = 1.77-10~ 5 T .7 .^771 *T1D 7H .K .8 

.ti’ot? n>nn .7 

t = 2.6-10“ 8 sec .7 v = 1.2-10 7 — .A .9 

sec 

Ii=0.1A ; I 2 -0.1A ; I 3 = 0.2A .A I =0.4A .1 .10 

Hi = -5cm .1 v = 75cm .A Hj = 50 cm .1 v = -200cm .N .11 

10 >9 n^rtA nnvhnn main .n 

d = 6.9-10“ 5 m .A \ l - 6440A ; X 2 = 4600A .1 .DUKA .H .12 

.ppoamnn .*r 

,n>oi>pn n>A"iiKn .a e p = -27.2eV .1 .13 
P ph = 6.8-10- 27 ^^ (2) X = 972.S5A (1) .7 

.*inv bm !?An *piN .n 

X - 6.69* 10 _15 m .A >11>\y K!?!? .n .tPIIN’PpIl 222-1 0>1101"i£) 86 .K .14 

84% .n p= M0“ 32 ^ 7 
sec 

Ei > E 2 .7 w=0 .A f= 397.89Hz .!i 20,000m/sec .M .15 

i*m .X v = |g: p-r-[l-cos(a) T N 16 

\ itTF + 1 

.n7innn nn>7no nxop .a a =-67.46° (2) U c = 36.62 V (1) .h .17 

P = 4.15W .7 I L = 0.32 A .A 
Q = 6 (2) I =88.39mA (1) .N .18 
L = 0.15H (3) C = l.15-10 7 F (2) R L = 72fi(l) .7 

1 JlVTOON .A 

H'P .7 D = 2.6N .A p 2 = 0.0027-^ Pl = 0.001^ .N .19 

cm 

h = 0.576m .A v B = 0.69^ .n Q = 6.9-10 -5 .K .20 
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2 -i l *1300 nunn>9 


np’»& -1 now )nwa 

.roswa nnwn ^ io>t?n\y ova !m inrwio iwd hk nytrn <}1ati .k 
.nvun t7\y s\vm 16 k!> Tvttvb novno roam unman 

.<pAn via>\y iw»n >”v nvyj too nmann owm .o 

Av __ 10-0 _ * m _ lQ-io _ n . 

a - At a i“ 5-0 “ 2 sec 2 ; a *~ 8-5 u ’ 



Nin (16 sec nnKP) ji'^O w nimnon in n^on p*ii xsion rmpio 
nnno xi(nn noon ,xsion irtipi^ mrn y>p <iiAno no .nun!? mnnn 


.n>sn pyo xi!?nn noo(? mw nvn^ n»n x-n ms 

(l) 



.•pvnn imxn *T»ori on Pipvn ninn pi»m nsixnn lira 
.nOxno - n>m(jo , ni>n> - rrai>n .maw >2 l>y ynpi nimnon lira 


.«pAn yimo 9 ”y ynpi nsixnn lira 
nyio n’PN’s*ii>N ntnyo x>n jraynno iirao niw nmn nsixnn (2) 
.ni>>x>s*ii»xn nionyon Ion o>ht 11010 >pini nynp mmnnn 

a = -1.25m/sec 2 X>n <inn nsixn t=20sec -P t=8sec -K> yopn ton .1 


np>33Q - 2 "iaoo ^nn»a 

f|iAn nmynn to t?y nitonon n» t>y nmyon nsixn nx nom (l) .x 
:(nm traun nsixn >0 nxt moyti mio) *rnx 

2F = (Sm)-a 

, s . m B _ 0.6 _ „ m 

m B -g - (m A + m B )-a => a = — + ^-g - O + M’ 10 ~ 3 sec 2 






1996 


3 “i 2 imnrpo 


v o -0 ; a = 3m/sec 2 ; Ax=0.54m insiKfl mw niTOfl K>n TOMUM 


Ax = v 0 -t + y-a-t 2 


(v o =0) 


Ax /2-0.54 n . 

t = V“r- = \Hr-= 0 - 6 


sec 


v = Vq + a*t = 0 + 3*0.6 = 1-8 


:N>n yp^ipn r»v>Aon nn>non ( 2 ) 

m 


sec 



t [sec] 


nyuap ptn ,inv roioj o>£mn n^i^n :<pAn oivnvn o>!7ip>\yn .9 
■ 7 iD>nn nyawm msyi inPiwn *?)> nonn ,nm> yp^pn nonn 

'£] 


t [sec] 


niD>3 <iun nsiNn /k u>*n\y >£D ,>d n!mi n:>!?in nsiKiin .a 


(>D3N liioiv oinn V7tt) m B noom nnKO .a = 


m B 


-g :>io>nn 


m A + m B 

niopi nD^in (>poia oinn PPid) m A rionn *ny:i n!mi rotnn 

.ytAi 7pm nsihml? no>in 


np>»» - 3 naoo ima 


tnn>n iik .n>yuH >^np>w& im>n&n jik N*m 

roimn n*npn nnittn n>vuNn 


.K 


m 


1 o L 

i 


*g*L = 2* m * v a + m*g‘2*[l + cos(a) ] 


Voc = Vg'L* [1 - cos (a)] 


• :nn imn o^yisn JiimDn 

mg» 1T 


.2, 
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5 -i 4,3 isroo nunii>& 


SF r = m*a R = m*-g- 


:n>d anwi m) nmnn imiwa 


mg-cos(a) + T = m* 


mg* cos (a) = m* 


rnypn o»pflo nt?2NJi>o nimn&n n yvn 


:(rmpi o”pnon) 'ki unskw nnmnt? nonin jin 

/ \ v 2 g*L* [1 - cos(a) ] 
mg* cos (a) = m-jyj = m*-- —^ u ~ 


cos(of) = 2 - 2*cos(a) 


cos(a) = 


nyim K>n >d rtnna *>n «|un jiynn oqk K>n oira mnmon *i wkd 

.Tinn nt> nyawnn 


.A 


np>»» - 4 naoa iniwa 

:on niyn yy o^yian mnnn n 

:o”pJi» Pp\y>o >im nyiyono 

SF y = 0 => Mg = kd ==> d = 

.>iipn yinn nmn ohm i>i rmwonn jtikijddi -man 
nyi^n jv^onnan unman n>n nmjnnn ym ni^n nrnia 

:im id*in 

Vmax — W*A — ^j^j* A 

m*v + M(-v max ) - m-u + M*0 

v U - m ,v max - m -\f M -A - —-VM^ 

mw nmNnn ni bpva n >iv\y rmpyi pi m>np dPid> nopnio m>sy .* 
oqk im>rm NSDjn orun nsiNnn ,mni< mipJ !m .osnP 

.nvum ^>nnn^ 


np» 35 » - s “la^o jnri*a 



:nj>np nyun K>n nyunn .n 

v o =0 ; a = 20-^2 I t = 300sec ; Ax = ? 

oCC 

a 90 

h = Ax = v 0 *t + yt 2 = y-300 2 = 9* 10 5 m 
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6-i5 *i9t>o nunn’9 


G-M 

g - R 2 


G-M 6.67-10“ u -6-10 24 m 

(R E + h) 2 (6.4-10 6 + 9-10 5 ) 2 /- sec 2 




.A-a ptan Pm nn rmpm nn poi .nonm ’Pip’vn wojimo 

:K>n A rmpm nvonon 


v A = v 0 + a-t = 0 + 20-300 = 6-10 3 


m 

sec 


G*M*m 


G*M*m 1 2 

"h + R e + 2 ' m ' VA ^ h max 




Va i 1 


R e 2-G-M 


-Re 


r 1 ffi- 10 3 ^ 2 l-i 

h,nax = [9-10 5 + 6.4-10 6 _ 2-6 . 67-10" u -6-10 24 ] - 6 - 4< 106 = 4 - 47 ' 1()6m 


:20m/sec 2 P\w nynp nuiNiQ P’on yi pPin Pmw 09P »>*i (l) ,*r 


EFy = m-a Y 
F - m*g = m-a 


F = m- (g + a) = 2*(7.51 + 20) = 55N 



uisinui iiion nrs WQvm !7>on w ,pyrn ^VN\y nna ( 2 ) 

niD wn ^>9pn ,pP .^>apn Py n>Pnn noon rcmtiP nnt 

nurTpnnn *ji9n pirn hdh jisiko *>n nsiNnn .noon 

a = -g :p*i 


F - m-g = m-(-g) => F = 0 


b»wi - 6 naso jrava 
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7-1 6 smnsi’9 



:tm inDii t?y dPyon nmon 
w mnon pii\y nunwio 

SFy = 0 => T-sin(a) = mg 

SF X = 0 =» T-cos(a) = F 


tg(a) = ^ 


mg 


mg 


tg(a) = 


' r “ tg(a) 

:dnm nPDiionn 

L 


F = 


mg 


mg 


:ptn 


tg(a) L 

:Kin o><mn i>n ’tovnn not? \om Ktmn noon 


K- 


F = ^-X :nio*in not? non Po nrupn d”prmi x << L dokd 


K 


m-g 


:ivwin d»pno 


r 2 ” L A 

piwn ID ^D pp Kt? DDD X DOKD .X JOI l/r 2 i>i n\y> t>n> \y>o *p 

.ji>o>onn mipo no>n ipno ,pt7 ,n>ot> on d>>pnn!? pooo 


a = 


L-K-q 2 

m-g 


:Kin iyiD>o do> ipno pt Vd 
:( smwmn nmpin vftvn) <pxn p yi9>on jik aom 


Ay _ 0.05-0.02 3 

a _ Ax 6.25-2.44 '- s/lu 


, - ^ - V 7 ' 87 '! 0 ;.’;^ 01 ' 10 - « « c 


bo\yn - 7 -iat>» inn>a 

n>n> hdwi t>y nnan oko dn 5V/1W t>o rrron t7y dosoon jnyaoa .n 
trmn .*inK nw paonn DhK nnoD .1W n>n> mm psonn vk 5 V 

:mnn t7\y iirmnrm Kin ynpn 

u 2 u 2 5 2 

p = -g- => R “ "p” = T ~ 250 

:Kin pm dntn pPy divno not? dKnnD npyva nnun dokd .d 

'i=ft4-°- 2A = ^=S| = ¥ = o - ia 

to nK DDnt? pn Kt» nno ooonn rn dDtn moi m>roi dhkq 

.diod rinon 
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8-i7 -1900 nunn’2 


im Jirm ’3\y rrn 0.2A7waif oi3tP tis bon m» *p*n BnNo 
inP\y Pipwn bni Pnp03 bibuci >iw jin 13 m 0.1A P\y obi oibtP 

.niwhnn miip 3103 



nnK 333 o.lA -1 PP 13 n PAyno 0 . 2 A Ri’nP p3iRo PAyan obici 
P w wamn RVTAiBti3 cm niRiyon 7AJ3 oa ,pp .P’Bpcaw bibiido 

.0.2 A PlW 031 0311 0300 BlpO 
u r = It = 0.2-1 = 0.2 V :Nin o’noon bitaiboo Py rmon 

:a’Q3iA ny3BN )>3 pPnoo oboo 3ipo Pw noon 

£ = U r + + 5+2 

U R — c — U r — 5 “ 2 — 9 — 0.2 — 5 — 2 — 1.8 V 



1.8 

0.2 


= 90 


.A 


.*T 


!?»\yn - 8 *iat>o jnn»a 



•jin Pn nio F n*ripp\y P ’33 o*r\yn .n 
ioboo 3iiiin novo pip .<pn 
F rmpi3 p’3n Byswoi yionn 
.E 11V3P IN C 111’DP Bl’nP P13’ 

Py no ,E ynoP mis onaoi boko 

0*01/0 (A3130 PP3) 1’0» *T’ pp3 >3 
\ .<1*171 713 PN Nin 




0.28 m 


R — t in ' 7 

B -2Vd “ 2 10 '0^8 


= 1.77-10 5 T 


.3 


Be 


:on ynnn 13303 o’Pyiao bi*tv/o o\y .a 


B, 


P3N ,OlP3 3y*tP 11’313\y9N3 1’N (OOOO pip) PlpV/O OBWl Pw IH ’33 
:pPi oi bn oi Pd 3P D’3”fi miw (c-E ipo) iP -piNno 11333 

B e -cos(45°) = B] = ^ = ^1 = 2^7 

Kin E nTipn isi&n n> by nsun >oiado n^n piv> 
. ’i oitnvn nKiunn n^n io n>oo n>nn Hb p*i D mipAn 


.1 
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9 *iat»o ii*in>a 


bov/rt - 9 *iaoo pwa 


liio ,i >0> ^ ^ ^ ,n^>o> kid >nvnn poon nisn pwi nnKn 

nn>Ki frrwn pvs ,<yrt> ^in& ^k Kin PKmm mv>K!i ni\yn 

,<yrn *7111 ^k Kin >iD>n 

M N R 


.. xxxxxx 

X X X X X X 
•••••••• XXXXXX 

xxxxxx 
• ••••••• xxxxxx 

Q P S 

niD ovnn poan aa>n nu>Kt? norm ,pa> -p ^ 

.n^vo rmn? ynn Kin 1^*71 n^yn >ato 


M 


N 


R 



:on owion 

R-5 cm = 0.05m ; q=3.2-10~ 19 C ; m=6.6»10' 27 k.g ; B = 5T 


.K 


.!1 


.A 


mv 

qB 


:nnom ino >coao rrrwa oim 


q-B-R _ 3.2- 10~ la -5-0.05 
ra 6.6-10- 27 


1 . 2 - 10 7 


m 

sec 


2^ = 2^ 
c 0 q*B * 

T _ 7T-m ^»tt‘ 6.6- 10-y 
1 " 2 “ q-B ~ 3.2-10- 19 -5' 


tPo nin>t>» Kin pvn 

:Kin o^\y m>o prt no>!in 



I.Vto' 25 


.1 
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10 *iaoo ynfi>o 


bia\yn - io ia&» pn»a 

pvnn nnr rrww w.k.d n>ro mown oono pvn& own onr ^>n .k 
. nr hk nr o>t>on»n G>ni9n ouwn on nt>K tayon m>nno .nP^w 

n 

T T 


:Y.m\v ntow >abn .d.k.d o> CD own .n 


e CD = V *B*1 = 5*0.5*0.2=0.5V 


nu\y noo >n^n w.K.n o> EF own 


6ep= V’B*1 = 3-0.5-0.2 = 0.3 V 

0 , V r io.5V 

T T 


im ’3 00130 H>n nPipon nminnn .ooido Nin 3ipon .o.N.on 

.01109 mo Piyo 

er 0.5 + 0.3 
1 R t 1 + 1 U ' 4A 

:Knn PAynn Kin nr nnpnn topiwn t>Ayon .a 


2H 


UH 


:in 


0.5 V — ^-0.5V 

_I_I_ 


I; 


'I 


h - h + I2 
0.5 = I 2 -l + I 3 *2 
0.5 = U-l + I 3 *2 
Ii=0.1A ; I 2 = 0.1A ; I 3 = 0.2A 


:<pnnmp >pinn vwmu 


I2 _l4 11 

I_I 


:d>mrn jikiiyw 


:FEMPF ^iboon hkiiood 


:DCMPD !?i^oon nKiivwo 


:Kin imnoni 
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12 i ll ^t?o nunn’9 


*ro<n mm - m*na >pna iV?N\y - n *iat)o p*m>a 


u=40 cm ; H 0 = 10 cm ; f = 50 cm 

1 = 1 I => I = I _I = u ~ f 

fu + v vfu f-u 


:on ooimn 
50*40 


f-u 

u - f 40-50 


.K 

= -200cm 


pnton (PP\y p’onv iii’no) nono mot K>n motnvy K’n myovon 

.nvnyno 200 cm 


Hi. 

H 0 


_v 

u 


Hi - ~ 


v-H 0 _ (-200)*10 


50 cm 


u 40 

.5 >9 iPtAioi Oni’n p’oniy p’no) mv/’ mot K’n motn 


ninKO iitsu i^\y motn .nKton p 55 cm *yo pnton nsio <inn .a 
pntom <jun p liocm pnton ii”n f nnr pnton jinww nKton 

.nvnyn p 150 cm 

u-150 cm ; H 0 - 10 cm ; f ~ 50 cm :Gn O’limn 

1 _ 1 _ 1 _ u - f 
^ V " f u f-u 


1 = 1 + 1 
f U V 


f* u _ 50-150 

v .. f> i m r a 75 cm 


u-f 150-50 


pnton (>nvn p’t?nw yn>no) mwoo mot K’n motnw K’n myoiyon 

,nwtyno 75 cm 


ik 

Ho 


Hi - 


v*Hi 


o 


75*10 


= -5 cm 


u ~ 150 

2 >9 mopioi (PP\y p>on\y pi’no) nti9n mot K>n motn 


.t 


motno 10 >a n!?m otK^ n>Kti 5 >9 rimion naiwnn motn 

.2 >9 mopion 

| Hj i [ [501 _ 

[Hi 2 1 |-5| 


.n 


10 


d’bifii niNn mm - mma ’pia ybxv -12 *1300 ivm>a 

:nKii\yon po ntrnn nmKJin tKDioo d>09 ov i>n pnton .k 


.tnv o>t?9 ov pn pnton id tm> bm !?An twrv ^nn ,p^ 
o>o9 ov i’D pntono l?m A ynsn d’Diot? o>t?9 I’d pnton 
,A tiKn .tm’ Kin A tiKn ^ P>n *piH ptn B tiKn o’dioo 

.ovmn tiKn Kin ,p^ 

tj’vop 7 o^tun Q’ii\y cntKn tiKn *?v o’yop 5 ,twwn ’9 .d 

.^innn tmn 
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13 112 naoa rnii*in>Q 


:(onp»n >3^1 omo on lanao^n d-i L) K>n nKiwan 

5-Xi = 7-X 2 
Xi - X 2 = 1840 

5-(1840 + X 2 ) =7-X 2 :Kin nmnoan >nvy P\y pnn 9 n 

Xi = 6440A ; X 2 = 4600 A 



X-L _ 4600- 1Q~ 10 -1.2 
Ax 8-10“ 3 


6.9-10- 5 m 


.1 


>ii>vyn .(nynp mKvo jivmnn) tun -piK mnoa o>aP ntmon 09 .7 

toon niNn im’nn .Pin nvnna m>\yp t>n>n ijuko Kin Pin *piKO 
,a>aP miiKa noyan ,pp ,iop Pin nniK - nniKO inn’naa nmai 
• )op Pin 771 KP *i\y> t?n>o Kuain can nnn oi ppi 


jvynia np>o »9 - m»ra >pn9 - 13 *i 9 t?o ^nn>9 

13.6 (eV) 


n=4 - 

-0.85 eV 

n=3 -—— 

-l.SleV 

n=2-- 

-3.4eV 

n = l 

-13.6eV 


E P = 2-E„ = 2- (-13.6) = -27.2eV 


mniKn ]a nooman nPPipn n>imKn K’n >k momo n’imKn .1 
l>n *wpn .moi’p mimKOi ’i <i>yon nnoino mPoonn mPK’^ncm 
e k = -e„ :K>n n>PPon n>imKm ivoi’pn n’imKn 


n>iy>P\yn nanna nny> myaa nK^inn oPsin 11019 Po n>iuKn 
:niann po n’imKn vnan Kin Tio>n nanP nnmyan 

E ph = AE n = E,, - Ei = -0.85 - (-13.6) = 12.75eV 


E(eV) = 


12,400 

X(A) 


X(A) = 


12,400 

E(eV) 


:Kin poian Po Pin *y*HK (1) 


12,400 

12.75 


972.55 A 



e.es-iQ - 3 - 4 
972.55-10~ 10 


6.8-10~ 27 :Kin iitnan P\u vinn ( 2 ) 


.7 


livpp ii9n iivno yim n’oi’p mirnK iipk npiP Kin ynm aioKn ok ,n 
onana nnr mop pp K’n poian Pnpnw n>imKn .poian nyun 
pPi (oioKn Po ii’oi’pn n’imKn Kin P7inn) mam i>n n’imKn 

.mil’ Pm iPo Pin *piK 
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is -i 14 naoo nimn>9 


nomo np’t>>a - m*ni *p*ia - 14 *iat>» inn»a 

:p^i oononi >ivn bwona w anio a p>p^n . h 


r~226 _> y 222 

Kd 88 ce A 86 


E k = 


m- 


,G>31H>^pU 222-1 d’Mona 86 YP 
.dwra>wn Q^iionan notm >wo imv k!7 7 lfo>!70 .n 

:p>p^nn nn>no riK n\ym .a 

-19 

XV 

IQ-27 -- sec 


_ t /2^r j2-4.59-10O-l.6-10--“ , _ in „ m 

- V“ST - V 4-1.67^0 ^- = 1 - 48 ' 10 


X = 


h _ 6.63-10“ 34 

m-v ~ 4-1.67-10- 27 -1.48-10 7 


:Nin pv^nn P\y Pin tun 

6.69- 10 _15 m 


E(eV) 


:Nin yioian P\y Pin 7 *iin .1 

12,400 . wS , 12,400 12,400 

p - TP f a \T\ - ft “ U*t 


X(A) 


E(eV) 0.187-10 6 


.066 A 


„ = !l = 6,63-HT 34 _ t ln -« 9 kg-m 
P X 0.066-10 10 1 10 


sec 


:>nn ymn 


X = = 4.33-10- 4 1/year 


1/2 


1600 


N = N 0 -e 


-A-t 


N 

Nn 


- 0 At 


:*nn nawn yidp 

4.33’ l<r 4 ’ 400 - 0 84 


.n 


.84% Kin niww o’>i>opKinnn onnnAn nnK 


n»«p «|» bv np»35tt - m»na ’p*^ - is *iaoo pwa 

oniKoon jiki l-n nP^nn hk poi .mpn ymn pinn vouyg .k 

.2-n 

u 2 - v 2 :Nin . m 1 =io-m 2 ; u t - vj = 2000 — :on odimn 

sec 

rrii.vi + m 2 -v 2 = m^Ui + m 2 *u 2 
10-m 2 .Vi + m 2 *v 2 = lO-ma-ux + m 2 'U 2 
10-Vx + v 2 = 10-ui + u 2 
10- (ux - vj = v 2 - u 2 = - (u 2 - v 2 ) 

u 2 - v 2 = -10-2000 = -20,000“ 

sec 

20,000m/sec -i nuns *panm?Kn nwnio 
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16 -t 15 imnn>a 


:>n>mn yam ‘iiepyj pirn wwwj 


.i 


m 2 -V 2 'b = m 2 -u 2 'b + I 2 -U7 

_ m 2 -b- (v 2 -u 2 ) _ m 2 -b- (v 2 -u 2 ) 

W 12 " 2 02 
r m i* R 


0.1*0.3-20,000 
0.4-0.6 


2,500 


Rad 

sec 


u = 2,500 
2*7T 2 -tt 


397.89 Hz 


t?n>i wmn yjnrw t>0Nb rmw rm>n nnwi imnn 

.nyuan oqk> row n>n n>PPnn 


.A 


lin rov/Aiunn iPrm tma im»>p nnniKi nn n>d Ei -fc pp E 2 .*t 
"imnn misn :n otn *iiro - ji>t?Pnn <ju im "PNnwmn ^aya 

.miiiwn 


m 


n’wp i?sy np»33» - m’ns >p*ia pbNV - 16 -taoo irwa 

:royiiNn iid>v; pinn .n 

■g-r = |-m-v 2 + m-g-r-cos(a) + j-I*w 2 


V=W'f 

1 2 1 t V 2 

m-g-r = 2 * m ' v + m*g-r-cos(a) + 


:np^nn hW kid MrtAro 


)2-g»r- [1 - cos(a)] 


I 


m-r 


•r2 


1 


m-g-cos(a) - N = m- 


N = 0 


m-g-cos(a) = m- — => v 2 = g-r-cos(a) 


:^>n aron *:n» pirn roman jimiwo .1 

^nun nwn pn?0D piro^n yAna 

2 - 


g-r-cos(a) = 


2-g-r* [1 - cos(a)] 


I 


cos (a) = 


m-r* 
2- [1 - cos(a) J 


+ 1 


I 


m-r 


-r2 


+ 1 


cos(cx )-^^2 + 3] = 2 => cos(a) 


I 


m-r 


■ r 2 


+ 3 
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17 -i 16 *>900 oiinn’9 


mon Po *monn oiido ini’ Pm *nnn oy imn Po iannn oidio .a 
. mon vd-ioo *ini» mpim ompio otoono woo >3 NPon 
■p mi’ Pm tojinn oioiovj Poo ,D*npn <pyoo iinhoo no>on >9P 
.*ioi’ iop cos(a) -P ’PPon nonn *pi ini’ im moon 
a n’mn Po *r*iyri\y Poo ii”n ,n*Tii’ n’spii9 N’n cos(a) i inNO 
pp cos (a) -P ’lonn ()WN*>n iion) *ini» pp cos (a) - mi’ Pm 
pm’ *nnn oy iron :N>n nipoom ,mi’ nPm o’mno lyowo un> 
.nPbo iron poi> no o>mno mi’ nPm nnw 


Vaib’n o*it - iwna ’pis yibN\y - 17 iao» )niva 

I = ^ => z L = ^ = 74.480 :N’n P’Pon nooy n 

:Nin P’Pon Pv OA’nn 

Z L = VRl + x£ => X L = VzF 7 ^ = = 62.830 

I = ^ =*• Z = J = = 104.350 :N»n PAynn nooy 


Z = VRl + (X L -X C ) 2 

upm oitno ira P’Pon py nnono ini’ Pm ’PPon nnnm ion a 
oA’no Pm Pnpn lA’n - oiion d’P’qo in) noon on onpo nnon 

.(P’Pon 

X c = X L + Vz 2 - Rl = 62.83 + V104.35 2 - 40 2 = 159.20 


U c = I-X c = 0.23-159.2 = 36.62 V :Nin Pipn Py nnon (1) 


, . X L - Xc 62.83 - 159.2 
tg(a) = —g— -40- 


-2.4 => a = -67.46° (2) 


*ioi’ Pm ’Pmpn lA’nni *ir>NO rmnon oi*i’*too mop upon nnnn .o 
’oii’on *ip *ioi» mop “upon P\y onnono Poo ,’niNionn oA’nno 

.’Pio’pn oA’nn poo 

U 24 

I l = 2 “ = ?4 4§ = 0.32 A :nnon iip»P nii’O’ mna P’Pon .a 

P = I 2 -R l = 0.32 2 -40 = 4.15W *1 
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1996 


19 -i is niinn’9 


Y»bm ant - nn>na *pna jfciw -18 nat>B pmwi 


>q !7v ,K>n (nnnn nsd:i) 5 n>3*i>Dn G 7 in na^iy (i) .k 

.125 mA ,<pVi 


p = —■ p 
2 Vn 


-x |2.n = i.i2 „ 

1 R 2 * max 


R =» I = 


i/2 


125 

VT 


88.39 mA 


.1.2 kHz ,<p*ri >£) !7 v ,K>n Trnnnn imnn (2) 
,K>n ^D)t»Dn pQonnn ii’snb Kin pat>n ni nnipn m>nnnn vnon 

.0.2kHz ,<p*n >q 

fo_, 1.2 _ 

^“Af“o. 2 “ 6 :Kin onu 


u 

R 


R = y - 

I ~ 0.125 


rrmrom mgo ksjoi nmitinn an (i) 

24 


.7 


R l = 192 - R = 192 - 120 


= 192 0 
72 0 


R-C 


•cj 0 


: R-Q-w 0 _ 192-6-2-7t-1,200 " i-lS-lO^F (2) 


Q = 


L'UJq 

R 


^ L = QvR = 6 ' 192 

t^o 2-71-1,200 


0.15H 


(3) 


.ppn ^yan i?\y iPtnon iwwiiNn umiiinn >7 !rw I max 
•ppn ^von !7\y jppisn n>nniKn nminnn >7 tm> q 
.1 imwaK K>n nnsin unv/aKn 


o»wni o’brun mm - m>na »paa -19 latm }i*m>a 


:o>3ini!i womo ma>asn nw>rP 

Vi = 30cm 3 ; Wi = 0.3N = 0.03kg 


.K 


Pi - v7 


Wi 0.03 


30 


0.001 


kg 

cm 3 


V 2 = 10cm 3 ; w 2 = 0.27N = 0.027kg 

W; 

v: 


W 2 0.027 kg 

P 2 = v = —T 7 S— = 0.0027^ 
v 2 10 cm v 


:k> n nia’asn ptn 
rtpyimi ramo <jun ^\y nia’sttn dw>rP 

:K>n im>9sn pbi 


^nn 'iv niwnnn nnon i>n o>^n!? nnan >p>y niD ^yia ^un t>y 
jik nwn l7vi3n 7idy nnu >vns)n)o o^ynun pv nuPyn nK^oni 

.\n5n 
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1996 


20 -i 19 oooo omoo>3 


:oooi\y 3mo 3pwa3 oiw >i3>30 013 .a 
w’ = p !-v 2 = 0.001-10 = 0.01 kg = o. IN 

>i3>30 mil ooo ’355 <iiAti 3p\y a do ooaioino 33 o>33i30 010130 
D = w 2 - w’ = 2.7 - 0.1 = 2 . 6 N :p3i 033 a >333 

’"V ^110 33 33130 >l3>30 0131 OONO 2.3N O>N0a dl>N d>>lTNBO .O 
3V110 33 33130 1111'33 *J1301 130113 OIWO 03110 0133 (3011 3V110 
2.3 + 0.1 = 2.4N :d’N0B d”lVNad p3 ,tH33W 


a>rini Q’bnio mui - m»na »poa itow - 20 oatio poiva 


A 30>B 3w 10330 OHp3 0N3B10 OOlpl 1>3 >31103 0N11VB3 \uao\yi 

:c 011>30 P 0K>3>3 OOlpl 1>31 

_ 2 2 

Pa v a Pc v c 

—+ y A = + y c 

p -g 2g JA p-g 2g 


y A = 0.6m ; V A = 0 ; P A = P 0 

yc - 0 ; vc = ? ; Pc = Po 

+ 0 + 0.6 = — + O^ + 0 

P- S P ■ S 2g 

v c = V2-g-0.6 = V2-10-0.6 = 3.46 


m 

sec 


:on ooifun 


q = Ac-v c = 0.2-10” 4 *3.46 = 6.9-10“ 5 


nr 

sec 


A B # v B - Ac'Vc - Q 
_Q_ 6.9-10' 5 

Ab 


DIQVnft HKinnDO 


V B A „ 1-10" 4 ^•69 cpr 


m 

sec 


A 'nm ji^in nxpy nMS&jn rmp3 pi )>im lunwoi vtitm 

:B frnpj pm 

P A . V A 2 P B V B 2 

^ + 2^ + yA = ^ + ^ + yB 


2 g JA p g 2g 

y A = 0.6m ; v A = 0 ; P A = P 0 
y B = 0 ; v B = 0-69— ' = + 


:on amnin 


Po 


P ‘ s 
h = H 


+ 0 + H = 


- r o 


P'g 


+ h + ^| + 0 


2 g 


Vr 0 69 2 

y~ — 0.6 - -^r = 0.576m 

2 -g 2-10 


A 
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( Unseen ) npn miVO 


mbs oa n xpb nimon bv jinuii m>pn - npn imjio 

noun jns>a - no ppn 

nooo ttoiv Pm .nynp N>n rrrnnn n>o90 Po noPmon nnuon .2 
.nm> mop K>n inn nitnoP nonvon nnnon imm Po nnv Pm 

aiPnoi nnpoo mji>j - >o>Po pPn 

:Kin (tvmoo nPP) >jhd>k pi*} ,Pnpnon ^An .5 
T 2 



N*n >mKn nnm oy 7uvnn impi Po n>PKp>o> 9 n niyooon .6 

.muon 09 Po ivosyn noon Po mnon pt yon 

.nvponn hPP ranon 09 nvnin na TnoP .7 


nPoin 111000 nvpon Po >P>Po moon *on >p 9 ian -vsn oy 7wnn .8 
N’n nrnsmo 7^ (”i»P>Po non”) romn 09 Po ivnsyn noon hk 

. 09 kP mw nPo *mnnn pt pPt noo kPP 


-n nvponnn nna P 9 000 hki m 0 -i muon 09 noo hk poj ok 

:K>n m nPPisn nonno nn m 


M = m 0 + N*m 


.9 


T = 2 ■' 7 T* 



:Kin nonm mtnnn pr in nopn 


T 2 = 4 ■ 7 t 2 ’ 


M 

k 


4 .^ 2 . 


m 0 + N*m 
k 


A 9 ^1^0 
- 4 . 7 ^.-—” + 

k 


4*it 2 'm 
k ^ 


4-7t 2 -m 

—^— Kin iyi 9 >w *w> ip Kin N p\y n> 3 pii£D T 2 Pw <pAn\y 75 
.k wnon man ynp on nwnPi in»i <pAn yia>\y nnkjon 


(nupn nmpn) nyunn ima n>m>on n^iNon ,nPm nymyon *wm 3 .10 
pooon -jiD>nn nn nyawnti nnwQHn n>Pn>toon nyiNfin yo nPm 

.noaipn p npii’j nponn ppi 
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np>»o - nmsn m’hn yit>Nvy 

1997 niTfv 5 -i 4-P nma nrna 

ili^DD - 'N P^TT 

. 1-5 nDraon mm vftv 7u nuirt t^u 

wwn nova Py p’Pno 0.4 kg inuaw *1 

. 30° lyia’vy nnnw fia'n ion 

12 — nmn ^»n niTno nvy, t = 0 yna 
s 

F rvo *yun py PivqP Pnn , 1110.1 yivaa 
.yaivyran no\yon nPyna uuoi 3.6 N iprnv 
.t = 5 s vra PiyaP Pin F man .t = 0 yna nanyon naNine piePv o'nro 
x = 0 ijvwnti 7-nan |»o3 >ai>nn irmav , x oipo 7*sP oma i-n o>a>yun jin iin* 

. t - 0 yna *\m n>n na\y mipja 
<nrnp) 10) .{jvpai P*m) t = 5 s yna 71 m jirpno jin .n 

[ = is yn iy t = 0 yna ,\u\r\ Pvy rpspnsa *\m nn»na jin in nan 771 ovnu .3 

(jrmpj ll) .{an^n Py o^noua cpaiy ai\yi) 

(nmpj 6) . t = 5 s yna 71 m oipa tin nsq .3 

F rvomy nn.\p qun P\y uiyun PiPoa tin ,oi\nt> my^aNa in o>P>D3 ,inji .7 

(jinipj 6^) . -gun .PiyaP Pin 

yn?n nspp .jvpoiN ynt uaa jinsvyj pojn ticvo aauan jpna iNina pjsPv crwina .2 
pyi ,^>op aiNQ crnna rpyvy kv*o iwp Pann nspp ,nn:?nP rona inoniy Pan u\yp 



'Piya PiPuaa D’yj {iyjni o^jwon oy) Ntf'anvy 7a ,noyn vs a-*ao aainun ipnan 


.(cnvnn hn 7) ’aiNn yivan oy a n*m isi> Panm .yiap np*m\y rnmnaa vdin 



/ 

1997 
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1997 


np>tto unarm 


fjvmpj 10 J .^ana mn'jion bn n^Nvyn omi niyyoNa nuu .n 
fjmipj 11) .Noon rmNnn !rm jin n^Nvyn pibd BiyspND Non .a 

obin 7'vdp 'o m: io >a£ y”* .iOy o^yion Binon bni nyjn jin uo*id j 

.(jimpj 5) 

PP w Udo tmj . mg mivyn 7*iy o’Nmo o^BNon DxNn . m N'n *iyjn boo .“ 

(rmipj 7^) . ppj »i3on 


.3 


no 


W3* 1 7'ron **|pBpm o ympn pinn bn yna^ »*td 



n D'uin 


nu'j twb yso ."‘lun 'iv yjna n«v 7 miv *\n ^y 
.nsp riDiN no’nin) 0.46 kg nnonvy n>ji"sp nib 
irmvyn ya 70'nn .(n o’vnn bni) )n 7 iw }y nyj m 


“foam nw no y^'nn nwunn n>:npn .jup B')np? 
.Bivyonnn ’o'? nnyun iiopn 1*1033 nonpn nyj n*ivy;uBnn iriN> .irtnvyn nsp^ 
non bn r 7iNO onsp im >mnna ,iw»nn rr» i^'na Bonpn nienmnn 77003 
(ms - mow bioPnu ptn ^?w n^pnaa (yoon) non >my o7y ntnvan Bonpnw 
P Tn ^w n^poDD non Ptu bn inbpb i yn ootid np>NBP noiB Bityat ,awnp^ unn 
ro3\yp 138 .iddno omnw pmn m>na .mu t^bh .(3 cbwib hni) mvuBnn lanm 



7\ynn 3.0 cm 7w pmn may B’mpnw n*qi 7 >d^bb tip mmjBnn 023 7*p )p* 
nyoBn ynot> uuon inoa nnyon nya .nmjnnn oib inN!? asp pn r 0.090 s 
. 0.102 s 70/0 3.0 cm P\y pmo may N'nw -no^nn n*o ,mwi)nnn 
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1997 


np’iDQ - im;an }^hv 


.nwwnnn lynoo jrjnpn yy ✓■'yan p>>nn\y 7pnon y*ri} tin .2 o*w7n 7/30 yy ,nso .n 

(nrnpj 10) 

.mvMinnn jiupya rvmpn yw yim nrwn jin awn ,3 o'W7n yy 7 onwny ’yn .a 

(nmpj 10) 

yyion npnan) m »iw>ja l^apnnw o^Diya pin-^ D'nuoN □ , *oai> ^ V’s .1 

(jvmpi ?) .{Tvmipn yw yjjia >irwm 

(nrnp: 67) . 7aun -jpynpn jirpno nuoNJin 3 o>wnn3 iNinon pm p7D3 onh .7 

.a 



n!?'onn p prn: itn -yuri} A BCD ny^t »3 >21 'ry 713m p^nn pp 71: 

l m naua hnse! A rmpjn . 1 — n>h A n7ipjn 71:1.1 nn»n» .(mj)W!i 

s 

nowcn yyn 1.5 m n:m jinsc: D n 7 ip;m , c mpjn 777 73 iyn voin noun yva 
D .(x O’vnn iN7) 

< 113.7 nn>no y7i3 jin nwn .n 
( nmp) 6) . C rmpia 
? D i 7 ip:n jin may 1 7331 oni .3 
(jmipj 6) 2121 

■jjiaiwn nn’n qnh .(^Kn 7177 yy *y3) 7 on nay aaia yy nnr.n rmm n^unn V?\n .3 

(rvnp) 6) .pm ?runwo a 7^0? 

iruiisn 7ynoo 7331 yy yyion i yo73;j;7 man n^-yy rnwym rrnayn jin nsjd .7 

(nnip) 9 ) 221 . C _ y A 'n 

D 

'32 yy C -y A "O y) 71373 inN mpcn .n 
aB'C ,i' l - >r i yoiwo 7\y> yop 
yopn yy cipcn ,(□ cpvnn iN7) 
73331 nn nTi^y oni . ABC 03 pyi 
rrnayn nyn) AB'C y vpn ns yy 
(m7ip3 67) .pc: ?ny miw in men mop , ABC yupn 773^ 73101 mo 
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1997 


Pm>™ np>X)» - unarm m>ra iitmvy 


d'iug pmea nmN my n'PPnn 71:13 Nssin wwnouN .naP □did? rmpra n'PPn .5 
nans riN^tt) mPPnn o {177 *pyoe mysotta) N33E3 .(n'PPnn 'vus jnysnN 3 ) noons 1 
.{D'\inn hni) 60 ° ri 3 n'’N*i n'rin iP nNU nson 01 ,33on Pys H = ! 0 ‘ m 



(nnipj 47} .anon >u (R) uimn jin 3\yn .n 

anon not? n'PiVs nyunP n>PPnn jin d>os oinjodunh ,n’PPnn >yuo mysoNn 
inns pt o nsioi .n'PPnn »y«o jin nn30 nih ps nnNp .(33on >33 Pys H nans) 
.rmrw anon mo'ss ’3 ron .nip7 140 noi joPn nno aou nPw nyijjin 

(nn>p3 10} .anon pud r»N awn .3 
(jvmpj 10) .anon 'o Py n’wDinn npojn nsiNn pn awn .3 
,3373 VP 3 p>tn.O V31N317UUNn ,330H 3'3U ’Paysn PODS3 Jl’PPn.3 pyi3D 7PHD3 .7 
un>3 1173*1 JiyiJJl JIN JUNTO P1N3!7 TlPn^ONHO U'N .POO H07Q DODO V3731 
pn 0 P 3 yin .n’PPna inT .aaoP nanpn JnPPnn pn oPa yin iron ; p>PPnp 
<nmpj 9) . poj ?jnnN nyijji ysa’ .33on p npimn jrPPnn 

^niun - 'i p^n 

.6 - 10 rvDNuin urann m'jy Pu nutf? p^u 



jiN2io:n . A n 73 p:o nnuaa nnwe inuppN 
nm73 no>pp p\y noioo 20 cm P\y pmaa 
.{cnunn HN7) 10 cm nui’77\y (Pipn 7173) 

“N 

in c P\y 1VOQ3 i-'hn pixa njiyo mvon n*>Ppn 


{nvnpj 13 ) ms'Ppn odd inopPNn yio-> nn’no i?'N3 ,n 
V' i’ nm:oQ nnivmvy ■pioppN ov . 7>n t \ ’Povn n7\y Pvy ms^y nnnP ro'is no .3 
(ni 7 ip; 127) : iOcm P\y pmc miN 7 iay>w mNp .n *yyt?a navnnvy ni*rnsP 


.6 
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1997 


t>a\yn - nnjan ro’rn yfr rv 


)n\ Pw rpspnoa mvno 'n>? 3 o ]iwn cptnjich IV -1 o'fro nyaiN T*'ot> .3 


A V > 

! 1 

j y I 

, / 

\s r 

k K i 

1 . i 

/ ! 

k v > 

/ ’ * 

k 


[ 1 

11 ’• 

iii 1 

IV ^ 


:7\y 11)17*710 JIN 7NJ10 IV - l □ > D71I7Q 

7\vn yap 

(Jimp: 4) 

73on .{N TVO) TV 717371 i72'3pn 3 V)H inOP^NH (!) 


(jrmpi 4) . agon .{3 7>yo) t >on ^cvn mv: »n inoPvNn (2) 

.ctira TMincn ^cvnn pjyon pji: .7 
5 Q !?w cmin \'wn 7nN !?: ,- 1 : 
C"Ti:n >:we 7 nN 73 777 a ] cnx cm 
. I, ciiciii 3 Q 7V 
7 aprsn 4 ft Pw 7i;n 771 aitn jrp->20 
7 Ninna N>n cnin mis - I ; - I A fiyn 
.nn>jt C'Ton 7 ips nmijin .o'W 7 na 
(jivnpj 10 ) . I, 7 Ij owtn ':v jin awn n 

(Jimp) 10) . e o-N:n jin awn .3 

73m DNvy 7 )j Pw nnujinn) N -1 M jmip:n \»2 ninpwn jimjnnn jin awn .3 
(jvrnp) 3 y) .{aipsn 777 1 07 ? imN cnr , 0 ’W 7 naw dhuh mpaa nipsp ijiin 
J inipjn pa *7013 733 0 ’ 0 >:aa 7 y/n 3 ,1 op' in aipnn pousvy pDonn ond .7 

(nmp.) 5 ) . 7 iun ? L 'i K 

.8 

C 72p P:'VC'7 ’Pcwn >3JJS 7N1J1E N 0>W7J13 

. t = 0 yna 7)ujw puao.Nin S . R 733 777 
.nns? 7 ipon nrmnm e = 18 v 'a )in: 

7 nn ,d>:iw o’jCta 'piysa I cntn jin 77s -ne?n 
1 70m 'yyj n>*p:iaa An I ?w 773 7 ’G?jin 0079 .vjmno ’stpv .possn rnsuo 
. is) nimwa t jotm mA nmn>a 770) I 07 *n (3 cpwan hn 7 ) 


e = is v 



N CPW 7 J 1 


N1 


I 4-1 - 


5 ft 


3 0. 


i 'l 


un 


5 q 
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1997 


n - nnAnn y'pxv 


An [ 

i 

0.5 

0 

-0.5 

- 1 

2 cpvrm 

t 

^apnnyy <]iyr\ yvrn nvn ,n nnui: py lonona . I(t) - l o e *c yypa iN 

Crimp: 6) ip Nin 

:iiN ‘•pan mtya awn 

(jimp: 6) . mA nmrva no: cntn :3i> cpw puDnn m>io yna Payoa Dim .3 

(nmp: 6 ) . R Tun nnwnn .a 

(nmpj 6 ) . C t>apn ^mp .7 

. C Pia>p ijiin oy Pap P’apoa o>£Puio Piynavy PapP 
i?apn>v 7\y>n ipn P\y anpo oicno o>unjip 701m ,3 o>idnji tin imanap pnyn .n 

(jvmp: 9 -j) , 7 >Pip>\y jin aaun .m nsoa 



.9 


-q mPv ivuoi m nuo anN PaPw t crn? D'p’pan ':v ooin; 
'iino 'ppaai v nPinvy niTnea , R oonm o^Payn o>PiPc»o3 cry; c'p'PPnn 
>ai>n »jnip 3 iyoo m~Py asw 'Povn jimn >Payo PiPuoa yj inx p^ppn iiy^-n 
"nn* >o:ao mvyp rvmn ’Payo PiPoca yj pv^n .(n d^hd) loipca yiapn 
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1997 


- iinAnn ni>nn \ifrnv 


nvnpano nnN^ra ^ovnn mvyn yivo jin pm r O’Q>vyinn bn -jjrano pnyn n 
( ivmp 3 7 j) F, E. D nnipjno bon *pj2 ’waon mvyn \\vo bnv C . B . a 

P’P^nn !n 5 ooa ^cvynn m\yn bn v '-i R . m , q rmucNa Non .n . 

(nvnpj 10 ) .n 

P’P^nn ^oon ’uiinn mvyn tmi An v -1 R.*m .q nmoNi Non .1 

(Bmp: 10 ) .n o’vrmav 

m nuvfr >Pn) oim>no iiY»n jin o-omn D mlp^i A mipji? o>p?p^nn y>:nn .7 
.(’ojjon mvyn.BNi *>ovnn mvyn bn ,nn*ncn vtu 
nyunn nra:>n bn j»:n ,(010701 7 ty>n> vynnn nsnn o>p’p^nn bn nNB 
(jmipj 6 ) .Cpyvyn uina yvo *tb in yiyvyn mnc yipnn) 

.10 

'Jfc nnmvo iv *2 mNijicn n^ucn 
. DEF nvypci CD ‘v AC □ 1 7\y > O’vc? 

. r Nin nvypn m -77 
.nnnE o"ivwy nb’^n >pyn 22 
. B t'on >msn mvy'y 7 bne m'OEn m*'e 
7ovyn bn n^Nvyn mn: BiysENn van .n 
; ACD omnn Niion ’Uiion 
(nvnpj 9 ) .(o’:n>B 3 ) a nm CD "!? AC y»n nnitn nvy nsnn 

C oian jnnpn t»u :mo pywn >jino bv'ob ymnn nniBum 7”: AC yupn .2 
1 >3 ^ a n^pn yi yjn vt” nyunn 7^n>n ^nn . co nynp jvb'tk Bnnra 
.730 hn^ibd nywn n'-N3n bn n'yNwn >nn: mysoNn ynn . DEF rfc>uon 

(nmp: in 

•~°pn • A ~'y C _ a in C "!? A "O : AC yopn D 7 i?n >>niynn ontr: bojo ’nn n 

{Bl 7 lp 3 6 ) 

.nyup N’n 7 bin bt*h>^ >bvd:b nvy ,!y>n ibing □>nvyy np’uon >ppn 'ynvy yr\i .7 
M1V2) 07 in DNH . a> B’B’iK buhb nniNn F 7 y yu!? vwn AC yupnvy n:n 
(Bmp] 7j) . in on -yopn nyun 70m *|Op in t77j (o5mnn 
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1997 


m>m - uruan }V?hv 


nra l pi 9 - # a p^rr 

P'19 ‘PDn jittn h^nuj o>iw p>p A io >iv;d fiT?nu) >m> niJi}‘? p*?oj 

o’^am iiNn nun - iwni pna 


(h D’win riNi) *\\pv 7m \y> ora . O >impj 73N 7ipo nsgj oid my pip 7\y nraon 
o’]jnro hv/nd .13 yuan *mn tin d^vpdd >37 naan ,p> y333 nym oon mypip 
7u>yn 3’3u i>m nvvm iwn 7*po 3>3u rra 7u>y ora mypip >y 0 ’xn ,n?ya7a 

.(3 D’vynn hni) nmn 



□ o’ynn n o^vm 

tin >np vji 7 y/ 7 «d/ p 7 na jin o>vnn ijiini ooioi jrrancP n o»vnn nN pnyn .n 

: O TIND lipQD JTOun’fl 


. 0° >w nyno mm3 7n:n >ra riviian pp (i) 
.3 >iin7 hn:wi >n\y>3 mun >n)n nynon pp ( 2 ) 
.mini minn mtnioi 7ron >ra rvaisn pp ( 3 ) 

fnvnpj 12 ) 


.mm iiixi nm tkn pind nipo 3'3o r ui3n mypip 7y d>ni 7 yno mon .3 

(JllTipj 15) 

7n>yn >*/ nuip gnh .(n>iy 0133 7mn >)o mu) 7m wind 7*iy did7 o’S’dio .j 
O rmpj 10) . 13on ?njjiun n> in pp> ,7*m nn3n 

oipo r»N 3vyn . i.5 cm Nin nmn 7wyn oimi l cm Nin 7mn do ruu ’3 pm .7 

Ovmp) 13) .7mn 7\y muvn 


.11 
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nvhn - nroan m>ni ytouv 


Winn!? B inspa nwp, l m miK\y , ab win .12 
.(o’^n HKD .rap oin7 a inspni nnun 
■ura nmjjin ^inn dm Wyao 7>n!?n iwo 
. A nspnn imibw W AB oinn 
“lsuvy ova Wa npnnnn dm own nnunn Winn nnnn dm niacin bmn i>n!?nn 
: p)Wv nWua mmvn >iuon rnKsnji .*raiy W ab oina 




*7hm W? X Wn -piN dm nn>NDnn niinya own jn-anzW nWon dm pnvn .m 

(jimp] 16) .oira nsuw onmyn o>Wn nymMn 

«pa ooioi ,oW>n nyznMO ihm !?W i ptyn dm nWoa nn’Mnnn minya dwi .2 

X 

(nijipi 14) . — !?\y n’spDOD f nnnjin 

A, 

(nmp) 10) . AB oina W 'iv iniuvonn nmnn dm <pjn mtya Nsn .j 

nniain) naiwnn Jinnjin >nn .nnunn Winn nnnn dm WtiW pwan i>n!?nn .7 
(nmpj 10) . pm » AB oina iDiv W na *isyp>y> (88 Hz'n 


fl»ynia np>s>a - »w pna 


. 4000 A - 7000 A *.nM*iin oinna W mwa N>n \yn\ynn dvWqjv njnpn an 
7 itr>n nnnn o>msoj on ’muNi ,7iNn naini on jrnoaanu) n Msm >pK^ \yn\yn pi 

. j 

on ’own 'jw n’DJNn nun .(o>p>p^n oy in n:np oy n’spMaonMa odn on iwo 
.pens ypa> vnyn oiunv >ia>sn dm mtn .piWw giynna nnMinn 
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1997 


m>n:i - jivuan rn>m 


E (eV) 



vyawn yiv un vp-by O’ybsi hnuh tinh diqju \ynvn in cvuboin bi >dtin ib’N .h 

(jrmpi 20) ryiNb 

(Jirnp: 20 ) iDmtynn cvmoNn in cpbboi hnuh tnnm b> im* ib>N .n 
,inoptJKn bvy rvvuNn jivnb rona Dirm nPNn .nn 'iv divjn] vyjjnn ynupbN .i 
(umpi 10) , ~>3un ? l.OeV b\y nmb oionh dn TT>y>\y ’td 


.14 


.w$i bifvubi njroNb vdvd Nim pa’opNim Kin l28 -tv oioipnh 
( n>n\yn nvanjpNvnn jivipTannn isunj r m^yon tin ittd i 28 -tv b\y n»>m' 
mrnvyT nminn moral .nnmn roan ovo yno <ibn\y (nvi«a> t pin bvy rvspjiaD 


(s *) (R) jr>b>y£> 

(s) (t) p? 

392 

240 

161 

2160 

65 

4080 

27 

6000 

11 

7920 


.piabvy nbnun 


(mT>p3 15) .t b\y n>^p3irjD £n R bvy iti ov?to r nb3\y:ivy jvfcnnn >rrby .k 
PD’T yn ivyp nih t ptb R nib>y£jn pn T\ypnv dnid nv?tnu\y ‘iTin *[dd by .2 

(JllTIpJ 10) 

(jmipj 15) . 128-TV arcnvNn bvy o^nn rvsnn pt dn kxd <yn n po by .5 

{ivnip) 10 ) .nniDn oitq t’d ito^tt vn 128 -tv >oiun noo hud ‘itjh *inu by .7 




1997 


srprQ >p"19 - nn>in ni>m pt 7 N\y 


bv p^a 

Wina^ , A rmp^no mruon rinmo , R lui’i-n M int?n\y “phn tto 15 

.□iiinm inijidd Wuan !?y np^nn 
ono jm^novyD , B nnpn Wean bn nny iron 
.yp*ip 2 yno’i ,n’poiN N>n ib\y nunn 
. h 5 l,25m H = 3m :]W3 
.Tiwn miMJin bn rwn 
(mnp) 6) »npt?nn Win" njion bn "nun .n 
( jrnipi 20) wp-ipa insn yis* (o>*nn bni) C mipino pmn m>N2 .2 

n>n> Win nynon pmn onh .n7o ton Wi nnuna omnwo A nnpin i 

(jmipi 10 ) . noun ?i> nrw in non }op ,3 «yyp 2 m\y>n\y pmono Wi 

: (B rmpn Wuon tin 2ty^ inN^) ton2 Tnon nyur pti onh 
(nmpi 7) . ~aun nmn npnn oio 'iv jmrnnn rwiva /r 
(Bnipj 7) . ~opb nnsn ^7\y nwmn bitbob hjbpd .n 



.16 

pt nnouo npis .n^’i’O b^pipo tjp ’uno mpaD b^oebo b^owo bin-i!? ib ’2 ,n 
.b^uobq nWwn ^\y Tunnri ya\ nnpi: bn iWp»P£> b^oiod !?\y -mnon 




2 D’linn 


- 617 - 







1997 


m>ro >pia - jmAan jivni pPNiy 


tn? - >y> 3 i pna 

l’W’n nnn 7ipjtf? 7103 amino 2^01^ Nt? Woi 10 Q nnrmnnw mu 

.17 

’3’opoNn nnem 10 V nih mun >y ’3’opoNn nnon . 50 Hz mnunw 

.7iino pi i -3 mun ^y nnon jin a>7po Won nnon . 10 v Nin ai Won >y 
6 

:J1N 30H .N 

.Won nuovyn (lj 
.Won !?o n>oiNn nnunnn (2) 

(DITipj 20} 

(Jvmpj 10) .7ipon W >3’opoNn nnon jin ,amno nmwn mty3 ,3on .3 
(Jimp) 8 ) .mun 'iv ymoon poonn m 3 on 3 
'I'V mo3 7i3>n >7Wy t 7ipon nnn jin nuwt> ’!?3 ,mun poun jin W:W cum .7 
(nmpj 12) . ~rny>3P jin poi i^’oin^ o’o nonn mo .Wot? 7011 3 ’m 

.18 

,mo RCL Wm t pm nufpnoo V 7 ipon nnn jin 7 njio 7737 piotny 0’07ii3 
, L = 10 H miNionWNi’N Won , R = 2000 Q m> 

. C = 2-10” 6 F Nintnpn W’pi 



.W 03 ’^O’Opnn 071.7 {1} 

.7un ^?y ’W’opon nnon (2) 
•Wn3 07t!? 7ipon nnn y>3 yoinn n’lit (3) 

(nmpj 25) 

mspjUD v R 7un >y nnon jin 7Nnnn 77313 <10171 jm3rW o’^nnn jin pnyn .3 
onsv pm ’37vo o’u\yi 7 un !?y >W’opnn nnon jin 7^0 7733 po . 1 pm W 

(nmpj 15 ) .7un ^y nnon odnjid 

^y ’i?n’opnn nnon nno imnn nn»p ONn .7ipon ni7’7n nN nnmn ouon 3 
(nmpj 10) . ' 73 on nipnn ’!?n’opan nnono Wi n>n> 73 m 
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m>ro >p“»o - flvuan ii^K\y 



F(N) 


, F = 


. x = 


o’ttrn o^wn min - wn jria 

.Cman yap) 700i0)>7 ^y mV?Ji o ri u 10 ny!?* 7 “>wy n”3ip ^ 
ptu oy t?30 jirt? Jiw’fa muipn jin onmo 
.n» 3 ipn 771 N 0 ^ro ^> 3«3 *tun >)a ran 
.(n o>\ynji hni) x mm tnm Pnov n»3ipn p^n 
F loominn jmnp 'iv 7 m utnioo 3 o>unjn 
. x t?\y n 'xpmi 

mmpn i>y o^yian ninm t>*y o’vmn uonu .n 
(nmpj 6 ) ptm rtnno K’niya 
F -looionn iwnpp >io >3 kso .2 
D>unra *ny>n . x Pv.nmpyio? 

(jvmpj 15 ) n yvoavy niman 
:Tin 3 Dmiuyy omn muo 3\yn .1 
(nmp) 10) .n»mpn nw’3s (l) 

(JllTipj 10) P303 tJnjn 1110*33 (2) 

. x rpspnoo F ^vy 77a onymnoi ,m>n !?y imno prm o*y 33 o .7 
20 N mip '33 mrm omn 7 >*n oy urrnn run P\y yjpnn impa DN.n cl) 

(nmp) 5 ) .po 3 ?n^yo m it mip)!? nnno 
8 cm mipjo mnn *pamn 7 ’sn Dy trrnn «ynn -pjrnn jmpj onh (2) 

(jrmpj 4) , n>Q3 mtazwo m »rnp£ i*o*n 



x(cm) 


ovn nip mm ooi\y omma mynt \y> ,7 >mPv o’Vjnm iKinon ,jpdt» 7 uoi:nt> 
Kin noo*n ynn rnimn *nny nau .nail urmi on mynin *n\ya jpoton 00 .rmsp 
.(D>\yiJi hki) 40 cm Nin jntmovn yno Irani 30 cm 
I I _ .mm ynp nonnon 'iv 7Jinn no\y 



P Q -vriH 717 P iniK w yvro 73 x>n .n 
(nvripj 5) .nuoiion mym >n\ya 

jmunio ,d>d>dio miown jik nn\yp *t?3 
.jpodo 9 cm 3 ,7v?oi3on jpjinno ksojh 173 


jioo>n ynu jpoudd noy n^iy ,730 hk^itid 
. 5 cm "3 ni?iy jpPndvh ynn tpoddh 7inyi 4 cm "3 


.20 


- 619 - 





1997 


rmra - unarm n 2 >nn ybw 


:Jintnn jiddih nnNp mwn >pp jin P q moo nud .3 
(jimp) 10 ) .-loouan p\y nuon ynn ( 1 ) 
(jimp) 10 ) .ivwauon P\y jr>pNoyn ynn (2) 
(Jimp) 10 ) .nnco d»d Pv jin>n >3 P q tin 3 \yn .1 
kid umnn pPn .udduoh Pvy nunn ymn jin D’nnio Jintnn noun inNp .7 


.JinUD D”V 75 

(jimp) 9 ) .jiiyntn >jiu/ 3 nnran mayp mp* no -nun (l) 
(nnipo 6) .mPNc^n ynn i>iwn 7ioy nzm jin 3\vn (2) 


p *is 

sD'wn on>Pnnno 7nN Pd iddh .n -21 


.'rnniPN 7 ’Pnn ( 2 ) ; >c» 3 nhn 7 ->pnn (l) 


(jimp) 10) .DmPnnno ton Pd yjoro n«i piNp un^rtn 7 ’ni 3 iwji 3 
.omo u\y ojiin in o»)ow >)vn o’dwdjiq >moK*n' ’Pnt>n n Pw o’Pvo 2 
>nPnnnn ^npm /lU’P 60 Nin man no)n ,nc»P 40 Nin un p\y >jipnnnn nan 
>J1’03N>7N JllUVflJin .1 :OH 0>)DlNn >)W .mfltJlODN 1 Nin 
.’tidipn 7 >pnn nnnNPi jimrm’N niuwsnn .II 


:JiN n\yn .3 

.{mon pPn) nnaN’7Nn movannn own nn ^nP (l) 
.(nniPND 7 ’Pnnn mP) n>QiTm’Nn Jiiovnnnn quid on 717P ( 2 ) 


(Jimp) 10 ) 

□>7nn py you . P - V nmiNn hjiind movonnn now w jin uodo .3 
(Jimp)10) .dhP D’D^NDnvy cnnoin my jini ravnnv onnPn my jin 

(nnip) 10 ) .p.Q) njrp nPm nrav nvsn omiNn >)\yn hpnd .7 
Crimp) 10 ) ? n pw nP isra 7hn PD3 nt>pp) in/i nopow oinn jiiod >nn .n 

.22 

(nmp) 10 ) .mp oavn tin nu) .n 
■ 7 C "i 47°c onP\y nni\D73Don\y om ’uddn in npyio mp juido .3 
(nmp) 15) noPo”\y Din Pvy 2800 J Pd Py nroon ysDJi nnny hod 

.nnwiDoo pin in Pynn mpnP 3 <vyu 3 \y mp dud tin onsin 
(Jimp) 5) .nPiyo o7po ino iiun (i) .3 

(jimp) 10) .mpon P\y npiyon mpo jin 3 \yn (2) 

Din 2800 J Pd Py Yipnn PPno uPp» om hddi , 7 *ipD 3 y>pvnP n 7 ny hdd .7 

(jimpj 10) ?nD»auP 7 *ipona iuPd^v 
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m>m >pns - nnjan ni>ra ytonv 


jypna mom - >y»m> p^a 

.ypipn ^>y a>pjn naia pirp>n rnyo^ urpii cptnwo o>Nnn njnwcn *23 
•p ,cnsy ^yn bn^o) N’n cpipq yy m f noi^7 un’i v = 0.96 c rin’nci nyj jp^n 
B rmpjziv ^yn yyn n!?\y mrwn nspni A rmpnv ^yn ^ya nsq) nonnrw 

.(tps hn*i) 



B--35 m- -A 


. 35 m Nin cpsvn >)vy pn pmon 
.jp^nn u->>u m yy non itinh iQto f ji’l77nn nasyn ny»w bn n\yn .n 

(nmp) 15) 

(nmpj 15) .n>!?t?nn v”x> rp-'yy now ’ao crcyn ’)vy pa pmnn bn a\yn .□ 
i?\y mnwri napn i3\y pima “iNinon ynnn naisn fvro’vy pin bn awn (1) .) 

. A ^yn yyn n*o mnNn nspn ia\y ynn nyi, B ^yn 7ya nso n^nn 

(jimp) 5) 

(l) i Tyuzi onronran nimiNDn >)\y pi rp^nn u”u ttotv pm pna onh (2) 

(nmpj 15) . "non moo pp in naisn tjot ptno t?m n>n> 

*inN p’p!?n Nin mvonnno ”r>n>n urmni ,nni)Di N^on punas yna puia .n -24 

MeV 

. M 5 = 1232 — 5 - N’n t>v nnuon nunu 

C’ 

n'ym m>ni> Bi”n yuan puian n>’n)N ynn *nt?n (l) 

Uvmpj 15) .(punon nnuon bud - m p ) Me 2 - m p c“ "« 

(jmip) 15) .y>ian puian d»j^k bn sun (2) 

:ran T>nnn bn onuaNO mniNni y)nn (o^murpn) Tio>\yn >pin on yip .s 
puna Nin mwimnno i>rpn *i>nnn .n yfcui nnuni Nsoin punai yjia puia 
(Bmp) 20 ) /jmivm bn nun .yuan puian ins pio ibini y)\y 
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rrpm >p*io - rnman rmna y'ynv 


np>p>anppN - >rayj pna 


.nn: ms iain 7 o>a»w D’aaia ow 

. m t = 14.8 , = 17.3 :*OH D>aaian W ^ A’NTO HTlD’ADn - 

S 

m = -2.5 Aog — JlTTllD aaiD ^?W {AND >111 IN Tl^^ON) m A>N“13 miUOlO 

C 

.naun top Nin c , aaon i?w runpn ^ww Nin s 
{nvnpj 7) .o>aaian ow t>w mnpn >ouw yi utvn an awn a) .n 
( jinipj 7) ronaian ow >w mnpn'>paun' ya umn inn {2) 
.wnwn 7wa Nin omwn yno mnan aaian t>w mnpn pounw rann .3 
wown !?w A>N*un miooionw yn> dn ,wano mian tosa pmo an awn 

(nnipi 13) . m 0 = -26.8 N’n 

n«*a nnna >pNn avrao iain D’Nn on ,nnan tosh ^?w uvnn an awn a 

(nmpl 8) 0.5° 5w 

•Ohn ova:n mup oaddw D’aaia o’nhoi o>nna D’TOaa .a 
fAmpj 15) -*p*in o”n pt n^N on’aa^w -po p’Dnt? awaN yno *iaun 


in p!? da nav awpna haw A’wni nno: aaia nay muo^ aaian uim pa *iupn .n 

<nmpj 15) .nt oiw ino yrn .annum aaia 
ptaw 7 a ,ito !?y i7w aia’tP Pd’ad anno pt \y’ aaia ' 21 '? yno aaun (l) .a 
{nmpi 10 ) .paann^ i>’nno aaian uoo asp nmo 
aaian od 7y ^yian nn^n mam nrnnN , p ,aaian aitohw nmna ( 2 ) 
aaian aiam 7w T Po’aoh mmon pi ’a nain ,m’aan ma Nin 


(nmpi 15) . T 


Nin ito 'py 


.Aiow 5 Nin ano ua’no pnnon >o”ow d^vd D’u’ppin cntPto t>w annon 


pi .1 


■ to —^t ?on annum aaia ^wi 10 6 —^x N>n da aitosw mn 
cm cm 3 

^w aiama onpow mao in p!? da i?w aia’ua Nin o’u^ian mpow tod dna 


{nvnp) 10 ) .£oi ’annum aaia 
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m>nn - jinA^n npro 


ggo - >y>^n gng 

. c nmuo ’Pp B YP01 »OJ5D U* 1 U 

□»o3)d ntyt> anp mun >wcnnn napn 

nmuon jin .nmunn jmnnna cpnnnn 

jppo“in nyura ntmnvn npo> own 

nyiunm T ton n!?v mtnnn 

,(n owin tin!) A N>n rOv 

k a>ynn >\ymnn mipn oip’fl jin omm jnnw T ^2 .x 

. v ^ uumna jini (n o>\!nn nm) ?rn m* t?y uiun 
v x 

A nymynn my mmnn jin injid a amin 
—,-,—^—,-r— .(O’vmn mw n! jnmwjon nnnan} 

• 0 X 

(nmpi 8) .pm tnyunn mu inn (l) 

2 □’vin 

t (2 a>Yrm) v x (x) ^?\y pan hkij nm p« (2) 

(nnipj 6) njon jjvnwKin nnnon riK o> O’vmia annun w»n on 

.mtna Jpsnn jwmno A’ "1 A nyivynn jin a^Tuaiw .a 
nnnon nN annuo Nt>) A' rorwnn may v x (x) pia nmp;n noon n>rp n n 

(iimpi 10J . PQ3 ? (nuiwon 


C 



.27 


i>apjinvy jm»ion m inhd ) o'\ynn . A" -*? jrmjjin pymyo tin o^mo a 

.A” may 



i onjnji 

(pi*npj 6) ? A" mav nynnn *f\yin inn (u 
a o>«nm pioovy p^nn mm tin D>P-nn (2) 
(imipi 6) .3120 ?rtmion rmnjin nNmn pn 
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1997 


m>ra - nnAin tw to 


o’ttidi o , ide Xq'o onpn >\y nysinn nspn tin omnpn mionn nyiin hd 7m .1 

hn .cn>jfcnjin d’njji dtiin nou^ o>!njiiyoi ijiin mw cpyssa . x(t) tin 
. t t>\y rpspjisD x 'iv ‘yn !?y D’DDun o^iu^n wo m* !?:> 'zv nvrnon 
x(i) !>\y D’£mn >j\y dnti , a N’n xnjuon 'yv nvronn nyiwovy nnjnii (lj 

(Jimpi 7) . -nun !D>on i>n> 

x(t) pv o’inan ’:\y oxn r A" N’n jrnunn >\y jimijin nyivyow nmm {2) 

(rmpj “) . -nun ?D»nn 

. a x (1 -xr D”io>on nnovo !?\y 7 \yinn jai’n 7 o^icnju *28 


x n 

(n — 00) 

j 

r i •• 



\ J&K-% 









: i ; >ii 


a ] a 2 a 3 a 


in\y jimpj vy> . 2 ^ o^vy) ?a x (1 - x ) 2 ’iD>nn !?w jmyn nvnp: y\ no (l) .n 

(nmpj 15) {.a !?\y rrspua 

(nmpj 5) ? a ( idv Jiuiyin rrmpj )n ,C1J n yvv2 jiNsm^nmpjnn hqd ( 2 ) 

(Jimpj 10 ) ,a 2 2 t 2 V x n (n) Tnpn qu jny .2 
’WOii ^ ivion a P\y 71 * nr*!? D>\yira jiwn^ wtncm ynn j 

(nvnpj 5) ? 32 i7dd mtnn 

JirsWN pn nnN !?d tod o’vino .it!? it nnnp -1 x Q nmpi ’n\y .1 
>jiw^vjivn-nnv^o>Nn va^*nnn A n >n> .a 3 x(l-x ) 2 no>nn ov 

• A R =x n- x n sTI ™P 3n 
(jimpj 15) . 3^ip>\y tin i2vn . n >\y n>spji£D A n Pvy mipn 731 7ny 
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1997 


(Unseen) *ipft JVTX)& - JinAlfi ii3>fQ )t?RV 


naipv> na* Jia aia Jivav - ipn jmy» 

:Nnn 7vsn irmrt 
.Dpotm nvrvP 10 .1 

.n»oi> .2 

nfc n\ DOJiNon b*i a onvy> \)\y o’ounioo vtw ,(vPn«£ 'piso) noon yiipn!? n^oi ,3 

. 70° iy lo°"o nvm id munoDw 

. 0"0 1 mn mo m opmoiy o>^3p» onw> d>ddddd idiin^w (Jii>ni^ <puo) .4 
.Onto di m npua vonvyn^ ino) inv roy »ysONn 7W>n 

?mtt vab noiw ni>n bm n>aiy i>a *w?n m>pn ;)w?n ?bn 

(nnipj 40 ) nnpnn 

3 \?>n nnJMiii nvpj m>m>nvy N7i) rn’Ji tswjiv 73 n»ou jny*ON3 itt it jn>nfc 10 io^n 
ov iD^nn ypmpn (pnn) nN>onvy 73 ,">u?on yis>3^ n£>oin” 77 ^y m>nn jin 3 *n .(ii* w 

. 1 71 >N3 7N1J103 , b 7\y’H 



. a 7\y>3 ptinm doq^o rovnn -jin ^n unn 
7NinoD , b *w>n oy $ unit 7ison (7 >^n ranpn) jpoipn nwanw 73 n3>nn tin 3310 
unn .(nooiDon Jivutn my^o nnN *|7 in!? nmio mnn mmpn nN>an ,701*3) 2 tw 3 
.m>nn 71713 noio hku a 7\y>n p p*nw yrom; iy nn^nn 7m 
.nnpnn pn 7 o N 7 pi a 7 \y>n ipn yai m^Jin 71113 njoin ipn yn d pmon 
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1997 


(Unseen) npn rmyo - nvttan f)3>rQ )^hv 



D)py .bum ibn b ip>h pib moipn DN>£>n ys 0 nmtnp p nmnn jin irm? 4 <'pi 7) 
R\n DNH — cl nnonn pmo by 0 nnnn b\y nbin y>D\yn pn nnonn nnN 

? mnoD ipn \h pp .bn 


? 0 = o° nnnn ioni d nnonn pmo )nn .2 {'pi 3) 


. b io>n oy 0 = 50° Jinn *m>n n>mpn nwano *j d nn>nn jin i»yn .3 {'pi 5) 
worn nNi” ntnon ipnp p ">ionn ywib noojn" by pyyn jin mn 
. d nnonn pnio jin inn .pon by oouonn nuyn ipn 
: nPoi f d ,nnonn pmn jini , N f ni>mbn noon jin o>«n 









n 

N 





_I 

bj 



(.nmnn) d 


iopn jmnnn bin) jinmb bw, N ,D>nvy onoun my d bo m>mn by inn A {'pi 10) 
.nbnui nnnon jnNsm jin oiwi .(0 = 5O°-p p n:i>jin jin nnnb 
ivyND, N nnnibn noon bo n^pyioi d nnonn pmn jin injidh ,pi ooio .5 {'pi 15) 

.(0 = 50°) nynp 0 jmnn 

i”J o 1 9 nmo) 5 iinyio noo^b’nn i>nn by in ionn my^mi pin jin 00 no 
.(pun mpm ,n onnonb bun pu noo>>>B 
OibNVib win pm obon by pu npno p:nn r 3onQ my^oNi nooio on 
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(Unseen) npn jnnya - nn;an jp>ra ybnv 


(nntjM 60) mbNwi ,m*<;min mn>) :>jvj pfrn 


/pin vimv ^.mvovyon jin luon .p:»w>n jin dio /pin vww tin nso .6 ('pi 7) 


jini jmp *t*o "non nnN mni> rt>n>y m nsd .7 ('p> 7) 


jmnPn rmvyy.uonw min ijiinb nnvyyn nn>n Toy 6 nnonn pnm mm rwo .8 ('pi 7) 

l A cm mmywi 


nimio nmnn . a lpn piN> noip\y nmji ^>n nyin tin pp mNiTin 3 iwo .9 ('pi 16) 
uuntav nmnn nvnn imm) 1:1 m>o mpu novniun fu»nn m>nP io _ n 

.(nmwv m>nn nn’o!? mm 
. CD pun p JiNinn ab pm nyno ppn 

TiNn pp jin omtn pnwnaw 'ipyoi imnnn mr-unra ny>n .n ('pi 4) 

.n3>nn *pm ppn pno jin tfwn. CD puna nroca 
jin p“i, AB pm ppn 'i'v nv>i£>n unit dm a - 3 r 3 ipni yov .3 ('pi 4) 
jin JrnvCD pm nynon row jin ya ,n pm m>ivyn mm 

pm nTDvn mm 

_i 6 m a nvmn 'iv piy nn J ('pi 4) 

n>m jin aiyni .pivov ^p«oi nwnw ppn pna:i my>n .1 ('pi 4) 

___. p n*i>nvn 
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(Unseen) ^pn imj>0 - imam m>nn ppK\y 


B 



D 

3 *n>N 


mvnom pjmnn nwswi >3^y nmnn !?\y, n ,nm\yn D7pa tin awn .10 ppy 6) 
_ * . 3 tpn >3r>y nuuaov 

ramnn nmna nnunn pmo mno >*r!?y, n ,nmwn oipo jin D\yr>!> y^nn .11 ('pj 6) 
m ]dd mnvy mrm m\y>ra ^apjuw riNyinn onh .iibn nnmb wnnw 

.nmjn nawnn 

.arppa ,0”jvy P'Tin .n 
. 3*n>pa ,d>ov >o ppn ,3 
.aiTpa ,mnvn .> 

_ji»pn> nN>w ymnn t\h anon .k {'pi 4) .12 


rwm >nv my nvnfc ~wyn mamin nn>m nnonn prno nN o>mn .3 ('pi 7) 
jpwvn nN>)\yn 20° jpwn "nay ninm dnd . <t> = 50°"> <t> = 20° .imw 
pm !D)do niwa in rfr mw, 50° nnnn my dpiod nwwnD mop rpnrt 

■ IJlDlVyJ! JIN 
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nv«m? nnwn 


1997 - AV910 flllWH 

7>nnn msn ra rmpp mnn x = 10 m.A .n7w ’37:) v-8^ .K .1 

.non >37:> nsiMnn 7nn ,n7i»3 >373 yin <^un .7 .7iy37 

a R = g-tg(a) .1 T=^gjy m .2 

.w 7 ponn nni> 7 m *py o>Knn o»itK»n .7 

A(m-v) = 0.288kg-^ .1 J = 0.276N*sec .X .3 

nyunn pt nynp >”y nonpn nn>no rrmnn :n 7 nn:a pin >k .a 

.pf jrrno 7 o nH>A\y nsm>n 7 n 7 iD’ 
.nmwnn m’son dm>aw vn <pii’nn nw>ra iniNsm nKnpn pm >k 

P -T 

W -0 .7 .p .a D rmp )7 y>A> n 7 niAn .a v c = 4 . 58 ^ ^ -4 

.onp’nn non niwi nmnn nn rmny .n 

<p7> .7 S = 44 ' 76 ^2 •* rn = 6.71-10 25 kg .n R = 10 7 m .K .5 

I <pA (2) II <pA (1) .A E = 4500™ .3 v B = 1.26-10 7 ^;.N .6 

m sec 

VTP .1 R t = 3.875 n A e=31V.2 I I = 3.5A ; I 2 = 4.SA .N .7 

C = 5.9-10 3 .2 R = 50700 .A I 0 = 3.55mA .2 .8 

.nsinn >iKni in>32 am ’^Dvnn rmyn pio (l) .n .9 
.<127) pinP nn’jQ mid ,>tauon riTvin pio (2) 

l>\yo> >Pn\ynn nito yin p>pt>nn .2 B = .a e = .2 

n2\y2 yin p>ppnn .-jiann 11102 pn puny NPb .bAyon iniN2 myiiro 

.D nnipiP p’wo PAyQ2 212m ym’ ’oiAnn 

D. . .. r 2 1 

.ppl l7in .7 .A -7C -0 .A e = - 2 — * n s cd = j’Of-r 2 .N .10 

n = 1.2 .7 77A> 7D1pn .A .11 
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mnno imiwn 


f = 105 Hz .1 v = 42 — .1 .12 

sec 

X 5 _j=5,391 A;X4_!=6,200A .1 X 0 - 3 =4,960A;A 0 _ 4 =4,133A .H .13 

E k >1 eV .1 

N 0 = 9.4-10 s .7 T 1/2 = 1,491 sec .A .14 

.ninwG nP .n .mnvD .7 .7nv )op .a x = 2.5 m .1 .15 

.7in> nbm ivomittn nPoioxjn Pv nwmn nn>n»n .a .16 

P^IOOOW .A U-17.32V .7 R L =5 Q (2) L=0.028 H (1) .K .17 

tap .7 

HP. A 0 = 37.78° (3) V=158V(2) I = 0.079A (1) .K .18 

PP Ti3 " ^-^^3 Pnmp = ^^3 F = w - /> * 2 T u *g*A 2 *x .7 .19 

.>p«n 7m Py ntapnon rmpiP nnnxD (l) .7 


man ntnNia >ita u>n nt 77y (2) 
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l ‘loott inrps 


- 1 ‘lDOB JVWVfl 


mg-sin (a) Jf\y^ 
mg- cos (a) 


:mmD onenn iV ^nyi <)iAn simikh hk niso!? hi 
nn^non pirn >nvnn pVDn dk nnm 
N (fwn ^ >jih>iw nr) umbmmn 

EFx = m-a x 
mg-sin(a) - F - m*ax 


.K 


_ mg-sin(a) - F 
a *~ m 


a x : 


0.4* 10*sin(30°) -3.6 
’ .0.4 


= -4 


m 

sec 2 


Vq + a-t = 12 + (~4)*5 = -8 


m 

sec 


m 


' m ' 

.sec. 



.nbyo 8— jm>noi yi <)ttn m>i\y 5 nnat? 
sec 


.nimnn !7D nn>nN K>n n^Knn 


t [sec] 


x = v 0 't + j-a-1 2 = 12-5 + y ( _ 4)*5 2 = 10m .A 

^>roin mnn nn miptfj nnno 10 m nsoi ^nn 
.mmn hid rpn xin H>n>n nran ,>n^nn niDn rPiya npran nn .h 
nsiNin ^n>i n:*y> yin *p>n ptn ,noo Nin nmNnn 

.HOG >£p3 

:Hin n^iKnn 


SF X = m-a x 
mg-sin(a) - m*a x 

a x = g-sin(a) = 10-sin(30°) = 5“~2 




t [sec] 
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3-12 i 9 t»o niynn >9 


- 2 pwa 


T-cos(a) 



, sin(cQ _ M’g 
M _ cos(a) 


:Kin piioP mmDn n’vnn 

EFy = o 

T-cos(a) - M-g - 0 
T _ M-g 
cos (a) 


SF X = SF r = M-a R 
T-sin(a) = M-a R 


sin(a) 

M 


=g-tg(of) 


:on i^n Py o’Pyian tnniin 
.Pmun mini ippiytt pi o>Pyi9 ipn py 

N-cos(a) 

N 

N-sin(a 

m-g 

SF y = 0 

N-cos(a) - m-g= 0 


cos(a) 



.iyin Ppwno mv Pm *py d>ki>d G”irxon 


.K 


.1 


.A 


.1 


- 3 ^niva 

.pm Piy nnpiiaD min P\y <pAP nnndw no\yp m\y <pn>&n .n 
: pPl ,1N X 2 msec :Nin imwo Pd now 
J = 138- (1-2-10“ 3 ) = 0.276N-sec 

A(m-v) = m.Av = 0.46-(£g| - -^) = 0.288kg.^ A 

nPiD’ nyunn pt nynp >»y imnpn nn^no mnm mmoi pin .a 

.pr mno Pw nK>Av/ isivnP 

.mirnyon fli’otn nK>Av y» <pn>on nwra :niN2in nnnpD pm >k 

:n>n yinn iwnd nt?9Knn n>mpn mi>no .p n 






1997 


5 -1 4,3 * lDtnunm * 


A(m-v) = m-Av = 0.46- (o - - 0.153kg-^ 

:Kin Jimwon naoo 

J = n . 2 .lo-3 => n = ^33 = 76.67 ~77 


np’wa - 4 *i3t>o }rm>9 


Plp>W3 .K 


u 1 2 u 1 2 

m*g*h A + 2 * m ‘ v A “ m-g-hc + 2 * m ' v c 


v c 


= V'vi + 2-g-(h A - he) = Vl 2 + 2-10- (1 - 0) = 4.58 


m 

sec 


rmpn .D’ -2i mipin dk yam .nn>n»n t>£>Knn n nsnn dk nwn: .n 

:oskP mw unman it 

. 1 2 u 1 2 

m-g-hA + 2' m ' v A - m-g-ho’ + 2’ m ' v D’ 
v | ]2 

ho* — h A 2-g *“ 1 + 2-10 ~~ 1«05 m 

.l.05m *?v nniAn nsy> kid ^ D rmpp y>A> kP <iun 

.lann nsiKm nnPn nmwnn .p .1 
.oqkP rmv irmnv pPi ^un nyim iivdP 7>an piN» Pnniin nnn 


mibji *rnnn nn rrmyi nnKO ,onpmn >ivn nii\y nnnn nn rrmy .n 
Pw own rmpm nPnnnn mipii mPK^ioion nvvuNn vnann 

.nyunn 

Worn nnPn m>K urrnin nn\yn niD ii>n Tinn niD ,nnnK tpP>CQ 
.ovt?m nPnnnn nmpn pn nPk ,nnn nPiya 


npOM - s *iaoD iniva 

nnnn Puov; yPsm R+H N>n iPv nnmiy wmn n\y> \ypiran Pk Pdjito .k 

.R K>n 30° Pw 

sin(30°) = => 0.5* (R + H) = R => R = H = 10 7 m 


T 2 = 


4‘7T 2 

G-m 


•R 


*3 


R* -n m’t?n tn>*n DK pito .1 
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7 -i 6,5 -moo jiurm’9 


m 


4* 7T 2 
G-T 2 


•R 


’3 


4* 7t 2 

6.67* 10 -1 ** (140-60) 2 


• (2*10 7 ) 3 = 6.71*10 25 kg 


„ G-m 
g - R 2 


6.67-10“ 11, 6.71-10 25 
(10 7 ) 2 


44.76 


m 
' sec 2 


.A 


nmin im K>n imn iiwnG .nP^nn *jirQ <pn> nnrjn .7 
own o>i>iP on nvfrvn .n>^nn nnrno K>rw ,oiKinooKn 
imwi jrfoyo nynjn ,nnv oima ,nyup nn>nm 

.nP^nn *twii nhn> *imn ptn odk k>d on>m rporvn 


bo\yn - 6 -1900 inii'a 


.B nwa nyuon rmpj jin pto .nniJN >Pip>v>n vat\m .n 


K 4c~ Q _ K Re‘ Q I 2 
k R,, K R b 2 me Vb 


V B = 

V B = 


/ 2-K-q e -Q (l n 

V m e 'Ua Rb/ 

/ 2-9-10 a -(-1.6-10 la )-10-8 1 FT _ . in7 

V 9. MO" 31 lo .2 O.lj 1 ' 26 ' 10 


m 

sec 


W E = AE k 
E 


in’DJpn nmwfi >u>\yp mw Pnwnn nm irmy 
1 


E'lQel'CRA ” Rb) = 2‘ m u‘VB 
_ _ 9.1-10~ 31 -(1.26-10 7 ) 2 


N 


m e - v| _ - -- , _ 

2-|q n |- CR a - R b ) 2-1.6-10- 19 - (0.2 - 0.1) ~ 4b m 


-pp omra pnnoniy Paa P*ta aoyoon pa Pyian man ’n nnpna (l) .a 
• P*tai qPm (imn Piu n>isp.ji 2 a nmnnn <pa Pw yiorn/n) n^ixnn ,pp 

II <pA Nin ,pp ,o’Knnn <pAn 
.nynp nsiNon pPi ynp mid poon Py Pyian man ’a mpna (2) 

I °i"ia Nin ,pP ,o»Nnon <pAn 


bo\yn - 7 *)9oo pn’9 

0 = 1 1 • 5 - 1-4 - I 2 -3 :pnnnn >PND\yn PAyoP nuoyn pino .h 

(1) 4 = I r S - In-3 

(2) l 2 = h + 1 :o>nmn pino 


Ij = 3.5A ; I 2 = 4.5A 


ipu niNiwon ’n\y inna 
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8 -i 7 idod nunroo 


€ = Ii-5 + I 2 -3 = 3.S-5 + 4.5-3 = 31V .3 

e = I-R t => Rt = i = + j 2 = 3.s + 4.5 = 3 ' 875 n A 

Ii + I2 + 1kl Vv mawi vmov n>n> upon -p*r o*nn\u pvaa 7 *n> poonn .*t 


'ymn - 8 *iaoo jmva 

t 

Kt) - l 0 -e RC :nnow» ><P ontn .k 

_ L 

In[1(0] = ln[l 0 -e :tnp3 o><UKn owo In K>>m dk 

In [I Ct) ] = ln[I 0 l + ln[e fiC ] 

In[I(t) ] = ln[I 0 ] + -jfc 

.-w» tjfvit -n >Pfl ln[I(t)] v ,p^7 «ta>p 

.in[i 0 J K>n Y-n ay pn>nn rmpi Kin ipn yi9>\y 

(2,1.2) ; (20,0,6) :nmp} 'nv bv o>}nyn tonto 

:K^oi >kq hikii^X) >n\y rmyi 

2 20 
1.2 — In [ Iq J — '■> 0.6 — In Ho ] — ^ 

1.2.^ = 0.6*jg « 0.6 = || =» RC = 30 sec 

In[I 0 ] = 1.2 + ^ = 1.2 + = 1.267 =» I 0 = 3.55mA 

f 18 

e = I 0 -R => R = ^ = 3 . 55 . 10- 3 = 50700 A 

TO TO 

RC-30 =» C= T = SOTO =5.9-10-* F .7 


In (I) 


Y nn* ay 7in>nn impi m ptn piPnnnn trivn 



.n 
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9 1300 irm>3 


bmyn 



- 9 naoo piiva 

ni3D ,7Ayo3 yi p’p7nni mKD (l) 
tons iiim Kin i>7y 7yi3n 7ip\yn 
■jian i7ownn m\yn ]H3 ,7iyon 
111 >d p7i (>7>7v poo) tvnn )ii>37 
’7K>*n )ii>:n Kin >7nonn nion 

.nmnn 

nion pAynn yi p>p7nm -idko (2) 
tono pirn kid i>7y 7yian 7ipon 
773 >a 7y poiAon mvn )ii>3 .7Ayon 
nno3 Kin (<»7>7o poon) ,po’ *p 

.‘ltn 7in7 


.K 


sf r = m . T 


E-q 


m* 


m v- 
E = — 
q R 


.n 


V 2 

SFr = m -R 

v 2 

q-vB = m-g- 


B = —*17 
q R 


.A 


,’uny Kb!7 ,t7Avon ihiki myum 7 >\yo> >tovnn rrrvn yin p>pt>nn 

.“pann pirn pi 
>oiAftn m\yn yin p>p^nn ^y 
nn>o y^n> Kin p*i ,qiDn pirn nil 
.D rvnpi!7 p>\y& i7Ayan 


.n 
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ll-i 10 nap)3 npvwiH> 


n - 10 ^90» W8 


pnP niw ,i^t) ^Ay»n no\yi ACD no\yn pi omn ,yAni >)An Pdi 
. 2"7t - ^on n>^Dn n>mn pn g n>mn 


Sacd 

7t-r 2 


g 

2’7t 


=> S, 


CD 



r 2 


a = w't :ynp nuw& n>mn .pm ov mnvyo <pvm 


S(t) _ a 
7T-r 2 _ 2*7T 

=> S(t) 

= j-g-r 2 => S(t) 

= j-wt-r 2 

0 = B-SCt) 

B-wr 2 

2 -t 



d0 

d TB-wr 2 

t ] B*U'r 2 


f ‘ “ dt 

dt[ 2 

t \~ 2 



.K 


.1 


.A -!? c -o K>n ,i>&> *t> ^ ^ ,onrn nmo .a 

.ynp kid >p}Aon <pwn np\y ispi ‘lhKO ynp Kin .n.K.sn .t 

7^in onm pPi ,nnv rPm DA n\ypn\y n!mi jiiPin nmmnn 

.ppi 


trbim *mn mm - mma >p^a )ibN\y - n jniva 



.o°-l7 miw nv’Aon rmn (l) 

o 0 -^ K^n oa nnw nn>n\yn nnn 
rPm n>HKb nn>npn n>m (2) 
o’En nv’Aon n>mo 
rmnn& nPm nyuan nm (3) 
.nrnio niKn to ,rppnpn 


*iik >:npo nsu n>n:m *m>Kn 
ii>ypnp ^k mPa rmnn nvmroan 
.o>mon top nin^no ov&i ronon 
niK >np o nns mt>K \y> trn&n 
Pk nmw nPytt nn>v> wm mPiyn 

.o>oP ^ino 

K>n\y) n>mnw ynoo Pw noipn 
.nyinp K>n (iwnpn nmrn 


.K 


.n 


.A 
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12 -i ll *i£>t70 rmnjva 



niopn n>nn nPvn nPw *iin 

*p ,ninnn n>o>ipn n>mnn 

:Kin nro dn-i’y; ovtitto 

R , , 

- tg(a c ) 

tg(a c ) = = 1.5 => a c = 56.3° 


sin (56.3°) 12 


.7 


o»bAm niNn min - m>na ’pna iibNW - 12 *iat>o }nn>a 


l/x ( 1 /m) 

X (m) 

(Hz) nrrnnn nnnn - f 

0.5 

2 

24 

1 

1 

45 

1.5 

0.67 

67 

2 

0.5 

88 


f (Hz) 



V 


:^An nnmxj Kin <p*n yi9>\y 

^2 ft _ 45 - 24 _ m 
(l/X )2 - (1/X)i 1 - 0.5 sec •' 


.0.4m n>n> 'ixn k ,im -n itoD> !?a \ynn n^KD 

f = X* v = (TT 42 = 105 Hz / 
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14 13 nooa nur»Ji>£) 


nwia np*w> - nma >pi9 ]tow -13 naojo inn>a 

1.77eV - 3.1eV :Kin DiOin *11*0 D>11019 \>V H1>VtfHfl dinft .K 
n*nin ainm ptn *no>n nmo oniiioo pn mho nyPnn onop9t? 

:dmyo ow d>K^ni 

n=0 => n-3 - 2.5eV 

n=0 => n=4 - 3.0eV 

Xq-3 = = 4.960A ; X 0 _ 4 = = 4,133A 

ntusiBn pbi ,rno*i >iw bo omyon n:nia noP9n anop9t? .a 

:on o’Q»pn 


n = 5 

=> n=l 

- 2.3eV 

n=4 

=» n=l 

- 2.0eV 

n-3 

n=0 

- 2.5eV 

n=4 

=> n=0 

- 3.0eV 

^5-1 

12,400 

2.3 

= 5,391 A 


:on Q> 9 t 7 Dn Pad vnix ’iu> 


12,400 


onHn ,1 eV-o nnmn >rwbD jvauk nvrP rons inop^Nb? 
nniiKn hn p*1 kPk Pv nmiNn bo jin 1010 u>k ynopbrnm 

,no*P nmo oiyoP rwmn 


rtomn np’tj’a - m>m »pa iib»N^ - 14 iniva 

ln(R) R t :ln(R) UK rPltP "poll .K 


ln(R) 

R 

t 

5.97 

392 

240 

5.08 

161 

2160 

4.17 

65 

4080 

3.30 

27 ; 

6000 

2.40 

11 

7920 
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14 -idoo inn>9 


ln(R) 



•t-i R 1’4 ’unyon iwpb nramn Kin t i>nP ln(R) i>i n\y>n omn .1 


R= R 0 -e [ - Xi; J 

ln (l|) = - X ‘ l 


ln(R) = ln(R 0 ) - X*t 


h^)) ipn Py nmpj >m nnpp yiawn nw>nP .-x Kin ipn ywv 
nnu no£>p>)o Py ii>k iiPw oimwm inKo . (nTno nnipi >n\y 


ln(R 2 ) - ln (R!) _ 5.97 - 2.40 
t 2 -ti 240 - 7920 


.n tno uni pi ’n\yi 

-4.65-10 -4 


a - -X => X - -a — 4.65*10 4 sec 1 


In (2) _ ln(2) 

X 4.65*10" 4 


1,491 sec 


R = R 0 -e l_X£1 

R 0 = R-e 1VtJ = 392*e [4 - 65 ' 10_4, 240] = 438 sec -i 


.7 


R = X*N 



N 


_ Ro _ 
0 - T " 


438 

4.65-10- 4 


9.4*10 5 


640- 
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15 i9t?& inn>9 


n wp <))x by npODtt - n^ni >pna yi'iuv - is ^niva 

.1001 236 *n»yn ,1988-1 hmioy; nnr hPnwP pirn n*n 
rpwin yin noon tiiD nrpna r\K 

m'g-H = ^*m*v 2 + m*g*h + y\-w 2 


v = wr 


:npPnn nPP ki n PiAPAm inKG 


tj 1 2 , l t v 2 

m-g-H = 2 'm-v z + m-g-h + yl m ^2 


I = 5-m-r 2 


.K 

.1 


„ 1 2 u 1 [2 J V 2 

m-g-H = ym-v z + m-g-h + y 5 *^*^ '^2 


1 2-g-[H -h] 


+ 1 




- 1.25) _ m 
4 ~~ 5 sec 


y = yg-t 2 


rnyiiim pt dk nsjoi 


2j_y 

g 


/2-1.25 

V 10 


= 0.5 sec 


x = v*t = 5-0,5 = 2.5 m 


oinino ~ini> Pm u»n ,|-m-r 2 Nin NPa P>Pa Pw *rannn twain .a 

.nPd im Pw iDJinn 

73 ini> Pm lonnn twninv Ppp ,cmpn <vyta imxqv >ionn >ap 

.*im> pp v -7 >V3>nn 7^1 *im> Pm mann 
■ini) pp ,pP rpn> ,pvn>in nn>naa >Pnn nywan pma 

i>y (mg) >iin>n ma Pyiai anao nwiyn >Nrna noon tain nn>nn .t 

.‘man 

•T)*n Py twain pyia nPi anno rwnvn kP n>ii>iitn jiia>nnn .n 
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16 1VUl>3 


m\yp np*»o - rmia >pn 9 }ibN\y - 16 ^dod jvui’fi 

:K>n n>PNp>t»9 nPuioo bw *mnon ]m nnoii .n 

t = 2 ”"\Sj 

,’d*i 2 mpo3 n’PNp’D'an jiPdtodd nnom iwanan nlroioon 
p>j ppi jiMVTipjn noon Nin n>DDnon nboioan P\y noon oia 
:nid n>rmp3 nw P\y lannn mma ./ oinn *piN3 s rtN ^nnP 

] = m-R 2 = m-i 2 

:tnpJl nm 

t - -4 

.h>oqhg rftoim P\y mnnn )m inn 


:in^p!i n*np^ on>n oia t>\y *mnnn oadio r\H nv>m 
I “ Ic.m. + m-r 2 = j^*m*L 2 + m '(jr] = j*m*L 2 

:*? ip3 o>\ysnn uniNv nnnon iviwn 


i 


l 


m*g*s g 


:!7npii .oian *jniKD n^nb Nin s WiO 


.1 


rm 


■L 2 


L 

m-g*2 


m-g-/-[l-co$(0)I = 2 ' m '^ 


:n>v«N Vnpnjo n>n>mn nn>n»n jin i\ym .a 
: jv&on»n n!?ttioon >ia!> 


v = wr = w-/ 


=v^ 


COS(0) ] 


:oion >ia!7 


m-g- j-[1-cos(0)] = j*m*v 2 + j*I*w 2 


v = wr = w ^ 


I = j-m-L 2 
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18 -117 ,16 


w = 


•g~[l-cos(0) ] = + j*j^-m-L 2 J 

jl2 ‘g‘ f1~cos(ff)] _ /12 t g- [ l -cos(fl)] 

V 7 L ■ v 7 3 


VP 


[l-cos(0) ] 


L V 7 2*1/2 V? I 

.inv ntm> iwnnnn n^monn ^ nwmn nn>nnn 


yaiipn Q*if - nma ’pna ybNV - 17 *iaoa pji»a 


u R 


= — = 1A 
R 10 iA 


:*uin ommn ]» Piym cmn na hxku .k 


I 


_Ul 

Zl 



10 

1 


ion 


:^7^on rcny im asm 



n!3 tpnnnn hqiakh jin otnvn 
n>nniNn jmAinnn r»N mnn nisdP 

:P>Pt>n t>\y 

cos(60°) = 

L \. 

R l = Z l -cos(60°) = 10-0.5 = 5 O 


Z L 

X l 


Vr? + xl 

Ld* L => L 


=> X L = Vz? - Rl = VlO 2 - 5 2 = 8.6611 


X L X L 
U) 2-TT-f 


8.66 

2-7T-50 


= 0.028 H 


U z = V[10 + 10* cos (60° )] 2 + [10-sin(60°] 2 = 17.32V .1 

P = I 2 *R = 10 2 -10 = 1000W .A 

.^Aym onvn n> Py rwy>n mm paonn jiynn .t 
>” y jwy>rfr (nnnn mpn jiPiAn nP! 7) l7Aym cnm nyrAn 
.^Aynn >^Dn mrm ^Aym rmnn vomn n>m mopn 
.PAynn ^\y y£nnn unit- yopt\ moi Pnp ntMDTi >”y 


Vaib»n o*u - m*na *pia yb>N\y - is *iao» y*iri>a 

, 0.02 sec ;Kin *rhM nnno imv omn won <pAn in .n 
f = j = q Q 2 = 50 Hz => w = 2;ir*f ~ 314 Rad/sec 
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1997 


19 -i is rmnn>o 


Z = VR 2 + IX L - Xcl 2 = \j R 2 + [w-L - ^] 2 
Z = ^ 2000 2 + 314'10 - 314 . 2 1 . 10 -6 2 = 25300 


m:>y hk K^m 


200 

2530 


= 0.079 A 


( 1 ) 


■'R max — 'max 


l ma v-R = 0.079-200 = 158V 


( 2 ) 


tgO) 


X/ w W-L-“7^ 314-10 - A ' i " , V i n-R 

X L - X c _ c O'C _ 314-2-10 b 

R " R ’ 2000 


(3) 


0 = 37.78° * | 

•it/ 5 -n *r«n Py nnnn nK onpn PAym nnm .i 

7T 

t 5 T 

T = 2-tt => t = To = °- 002sec :kid P*n wian u”n 

0.002 \ymrm oskiv taih ^9 nnan\y rmwon ovonv; K>n mpoon 

.raKna nnanv/ nnK sec 
:u»n ,nnn& pt nnano nnK Kn n>j\yn oyon 
t 2 = 0.01 + 0.002 = 0.102 sec 



.(rmnn ywn) mpon hnnt> -tv pn yunl? >d> mn nm .Kt> .a 


muni o>btun min - n-vna ’p " 13 - 19 *iao» pn>si 



.ninn nvn^\y nnyio nntpn !?i> 
(Fg ) >i^7>yn nm ,rrc)o nto (w) t>p\yttn 
(F) Njnpn niDi 


.K 


WI 
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1997 


20 -i 19 -iot?o nunn>Q 


. :x PtuP ovmiana pPi nrmy Pmn PpwoP mw »P’iin rrD 
Fg = p •jnj-g-V = p ■jnj -g - A 2 -x 
F = w-Fg = w - p ■jnj-g’A 2 ^ 

:pPi ,F = w ~iwk 3 K’n (x=0) Y -n *i>3 ay pinmn rmpi (l) 
w = 20 N 

w = p.T'np'g" V = Pn’np-g'A 3 

w _ 20 _ kg gr 

Pvw = g . A 3 - 10 -0.1 3 “ 2000 m 3 “ 2 cm 3 

:ptn -p*g* A 2 Kin <pAn yis>w (2) 


a 


20 - 0 
0 - 0.08 


-250 


.a 


A 


-P *2nj *S* A 2 = -250 => p > T1J = ^^2 - 2500^ - 2.5 ^3 

\op m>n >19 ^ nmpn t>p^ Q F = w k> n Tm>nn rmpi (l) .n 

ini >19 ntopD&n n7ipi!7 nnnfc n>nn ^in>nn imp! p*y\ nm> 


F = 0 K>n >p9iKn n>sn ay ^in>nn rmpi ( 2 ) 
w = p^ T ij'S‘A 2 -x :m mpoi 

Pmnj?'S'A 3 ” P^tu'S’A 2 *x 


X 


= A-^^ 
P*2T1J 


(niw’nn g ,nnnK o>P>on) .nm^n ruiKra >Pn ii>k nv 


o’nm trbnan min - ntna ’pin y'yxv - 20 naoo pn*a 

mn\y 79 G nii\y noaiittn mym >ivn nnniyn hk o>Am> iik .k 

n>n Kin mynto cp^nPn i>n vn9n n>n ok .nnr on>ivn n>9t>9n moy 

.D>niA w*i9n > ?, y mpo ni>nb 7 >ns 

.P 2 -n PK)ov;n m&y:ii Pi n >iE>n *nnvi vnnn ^n5n hk pw .1 

(n>9to d m o-i amoi a>^n^n *)) 

Pi - P 2 + 1 :^ipi nauinn inK!? o>unt>n iimwo 

:*ipi o>n9ino mK to >nxt> P>ii pino 
30 

30-Po = 26-P, --> Pi = 26 'Po 

40-P o = 35-P 2 ^P 2 = g.p 0 

§§- p ° = 5§ ,p o + 1 :*ipn A 

Po = 91 cm Hg 
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1997 


(Unseen) npn rmyo 


inrvtion onvayn o>sn^n t)H a\ym .t 

Pi = |f-Po = |§*91 = 105 cm Hg ; P 2 - ||-P 0 = ||-91 = 104 cm Hg 

W nyun t»nnn piwnn >jn!7n» !?m ^kowh iitoyn ^rtrni nhKE 
.t>p\yn 0 v nson pn isnwi nsnum .>AD>n myn rftyxn rPDto 
nm >iD>n *noyn) omoyn ya o>na*n vwn who n>n> nr asn 

:29 cm n>n> (’tomm *nm>n p 

h = P 2 - 75 = 104 - 75 = 29 cm 

*myn\y nn jiviom ynrn flh’HD oy -l cm W vnan nvn nnan 
-n n^>y> >i&>n noyn iPni 50 cm ^\y nsi m^>t> 15 cm-a ti> >ya>D\yn 

.15 cm 


naip\y wna niN jrvaNy - *ipn imyo 


nnonn pm» yap naip\y na>ii t7\y n>aiy ya wpn *n>pn -jmo p^n 
.ntm nnonn n>mw toa nnonn pnno .1 
.i?£)N u>n nnonn pnaa ,odk K>n n>mn awna .2 
.navnn >awa t?n>a nnt?nn pmn .5 
bv; pnnon dn .a -a nit? >a >aiy r \h ,n -a mm^n aara dk pta oh 
:^op} ,d’ -o iiKn p norm pm nyuan mpo 


rfe = ^ 2 ) = 

d + <T . (Q . 

"W“ = tg(5l) 

d = N-a-[tgWi) 


d’ = N*a*tg(0 2 ) 



•a*[tg(^i) - tg(0 2 )] °pAn yww .6 
p n\yn!7 p>i ,n*mu n>iwni (50° nnKn) myvp nvwn >n\yi anaa .7 

.a ak yiD>wn 

.miwn N pai yrr> yia>\ynw pvao nvsq!? p>i .8 
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(Unseen) ipn miyo 


.9 



.nvnPn 190m ,pioi ,nnPn mm maw mpo Po nKSinn .11 
.rrrnoi pinn niopm Kin nvnPn moo roopn noioo iwn inn 
.non 7 mm noPnion nauw pi on>n K>n n>on> minv .12 
.inv pp nw mnon nK^in -pyn inv noop ni>mn ioki 
. ynn n^on>n nanwo on t nyiip noPmon nanwi inNo 
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1998 


n- nnAin m>ra v'jhv 


1998 aw 5 -i 4-b nnai nrm 


nmn - 'N irtn 

.1-5 m^uin nimra v^v “ 2 D mnft 

laipa tin dpi 7>rt?n .wot 7 ^nn tm ivp ipi yn r nrmno yi£ t>nn pi .1 
t = 0 o 7>7in Nin vu> pin ^nn hip ynn dn . 0.02 s 'pv pot ’nmoi pin t>\y 
upnn uivtj, t = 0 ynn pin nsot m\y mipn uto*oip ~\d mu oipnn 7>u 

.pm ninjji ynm 
.piifcv nlnpn moiun jinnnn yo pt>n jiiN^nn 


n 

x mpD 

(m) 

— 

t )m 

(s) 

0.0061 

0.04 

0.0123 

0.06 

0.0196 

0.08 

0.0278 

0.10 

0.0365 

0.12 


. t = 0.08 s yinn pin nnmo dn ,imn mon nn^pn ,n!npn n\yn .n 

(jrmpj 8) (.nrap n^iNnn\y n>in !w) .*p3w>n jin phsi mun 
nnmo pin 7Nnnn pii umtn ,D’nvyn o>yi*n pin jrnnma jin nw>n 7^jrn 






1998 


npXD» - arum ju>na yi'mv 


. t = 0.02 s yjny t = 0 joio 71371 -nyvy pmon jin ,71371 ><rPy ,-pyn .a 

(nmp) 5 ) 

t = 0 yno 71371 Pvy jiymoon nsiNnn jin ,ivy$NO 7 *i 3 n\y pihti Jimon pwn .3 

(Timp 3 5 ) . t = 0.02 s V 3 i iy 

dj>n in rwp ,ptn P\y n>^p:iDD nP*T3 <pn runNJi dn ,71371 >mpy ,*ap .1 

(mnp 3 7 ) .252 .mnvyD 

injnvjD w>n in ppi 7 P in ,Ppi 7 pm 71 m Py Pyio\y Pipvyn iron Pty 1 P 113 dnh .n 

(Tinipj 5 ) .203 

jiyuji pioP 13130 ,7131 nyiin y\V22 — 71371 Py Pyisw Pipwn iron pi>D ino .1 

(jvrnpj 3f) .203 ? 71371 JiyiJJl pVDP 731NO IN 71371 

.2 

niranw onvra o\y o>y: pipn jidsi py .>p 2 iN nown py nsoj 4m ijidomj pip 
.not nsmp onmn pm nowoP pipn pi *pmnn . 2m “i m p onP\y 
• 1 y *P no’Nno nsivyo Pd .n cpvnm nriNino t 0 y3“n onnin mnmno 



omiDD nvimno tin injio 2 o^iji .yuP Pid> ipni noraP iwp pipn .n 

pipn pm vy33Jin m inun\y ininvy inNP 
onP\y PPidh yinp nnvy 2 owito omiDn o\y P\y PPnn yinn onh (i) 

(jmipi 8) .pm ? n o^im 

noi3NP nn\y 2 O’unm omiDn ovu P\y nPPiin jvo3>pn tiounh onh ( 2 ) 
(nnip3 8 ) .203 ? n D>winn onP\y nPPun 
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1998 


np^DD - irn;an wra 



jiPiTno t Q vai 3) .D^non yu5 ’\y31n Nim “n\yp wn 1 npn oyan .2 


{.pdn N>n ynpn jivptoi n o>Ynm iniudd )n -onnsn 
.(puftnb) nvw'PH jnmwjira ivipn nuomi nn m irann onriDn 




7 o>Ynrs 


P7pn jm>no ) d’yhju (i) 
,rpKD\y 3 ™ N’n (4 m widow) 

TiiDb on>3 onmn jrpn>nm 
.nt o>vnm iK'ijiDD -jn 
m* i D’vnn.yna “aun 
onrran) nrnyon zisjo tin tntP 
pi rn iwmnnw mr^ (ynpm 
(onipj 9 ) .jiwtiw jrPiwwjin 
nrmm nsoo ynpri 7 o>vnra ( 2 ) 
in'ijido in onmn jwptioi 
. m o^wnm 
bo’ tpn 7 epyhji yno nnon 
7DN!? JD7)>»n usd dn 7ntP 
imwwjin p7 m iwmjinvy 
(Jtrnpj 8 j) .nrot^N 
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1998 


np’tttt - nrunn n»nn 


.3 

nsiNra w' vud !?y ronn? tpiug 
n>^n m nnonv; rtnpvo .njnap 
uin T 1 TODN 2 ywpv (mno) TOOUun 
.n onznm iNinD^ ,rpm»n mprt? 
on>n mnm mnm nooionn nipn 
jinsdj n^pran .rtnpvon !?vy 
. a N>n mprfr 7 ?nh pi? oinn pn rmnrri .mob!? snu nnuoa 
.pn? — p on ?ddn!? nn\y Jii?ip\yan t?y twion tnpvn nun onh .n 
(Jimp? 7) .^ipvn nun ynu inn p’s — Ni? on 
. po? ?mg -b mini in mg "d bm , mg -» }Dp hnid ippiojnnvy nun dnh .a 

(imipi io) 

iTwrb bu> jwoon !?\y nyunn ynu onh .3 
(nvnpi 5) .pm ?m>D> (l) 

(mripi 5) . pa: ?n!?Nn\y (2) 

n>u> n^m i\y> vud ^?y two rp?u»n ,nnmi i?v ont>n nb\iu .7 
r»?inn m asm oa .nrap im>noD 
n>?u»n mpjfr 7 ?nh pi? own pa 
.D D’Mnji) a N>n 
HN7Q TDOiXMmw nun onh 
mg "0 i?m , rag'D )op 
.pal ? mg P nn\y in 
{ jimp? 6j) 

a O’vnn 
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1998 


np>*)» - nvunn nama 


• (A) omv d’dtin moiw mboiojo ^\y (T) *mnnn >pt jin ttc> .4 

jraivm nnHDD mNmn .Troop np'nn nrruTin maroon p urn !?d 

.T>j$bv> nbaon 


r^z 

T *mnon pi 

(s) 

S nboionn 7 iin 
( m) 

0.90 

0.2 

1.25 

0.4 

1.55 

0.6 

1.80 

0.8 

2.00 

1.0 


.rpooinn nb>£on turnd tin nont? loin imTOo ,d’ntid *}!) ddio 
(TirnpT15) .'pin tin novno p'D'bvw Dinpjn my>\y dn n>:i03 dioi 
mvnpj 13^} .jinwnnn nb^n mn tin ‘pan ><rby non 


pn l.o m rmiN\y nboiOQn Tiny 


v 

’max 


/ 

/ 



TObnn rm r 2.o s nid nbo -mnan 
(cn\2nn riNi) y otnh uonn dn 
• loin bo n>^p:iDD Tibiponn Dipo bo 

n^p«D ribnpTin >:> nb>} Tnsbnn 

x .nnnnn 

■ *Qpn mspaia bo *mnQn pi inn 

(jrmpj 5) 


-N 


.a 

.a 


.5 


. 0.4 m ~2 7"iNTin v^pn . 20 N bo no? uriN 70x31 f -ppb A 7>£>p -o*n iw .h 
bo mxpmD nym by b’yoa v^pno , F ,m Dr, dn “iNJinn 715 doid 
. F = 20 N "b F = 0 -q ronoD niDn ion} t AS ,imD“)NJin 
(Jivnpj 10) .nnjtnb rom inum rojioxD vpn > popn yup o mn 
.Vopn Jin>n» pnm “wri noyo mnvn tin n,tiud*ido 7-jjn 700 by .3 

(jimpT 10) 

win 7010 qhd inn bDi , A 7’Dpn bo ptiisp >303 onniN ony) >30 .5 

. 20 N bo fVD3 
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1998 


ftwm np>£)>o - urum jipra 


(nmp3/) . napn ?n 7 ’vt>n\y no mnn m ason yopn mnnNBn onh 
. 0.5 m -a 77Nnn yspn ■ 20 N b\y man im n 7^01 ,a>pb B yap wn i^n .7 
, A yapn bn ib\y ’vymnn nspb an>n Nin B yapno naan ayjnvy anNb 
B yopn mp D) ’a nan . 20 N b\y man a yap bw ’vyaann nspn bn 7 \yoi 

.nrutnb nano ibdoi narwo ibn 
(J impo 6 j) . inpn ’onninon D’S’opn bw maaNBiin bn 70 mm nn 


^num - i irtn 


.6 - 10 tiTtnidti mm mPv *?u rrau*? t^d 


.6 


£=6 V 



R A B 
n o’vnB 


mooan annaanm 6 v Nin ib\y o r 'Nnnvy ,nBO aipn 

mbi r mnaanmy mb anino ,nyn’ bbn 

.(n O’vmB nNn) non onmno onon . AD roBun 

nanvyon aaan bn mpbnn n B nmpan 
I 

C d .rm\y onnaanmy Q’yop nvyibwb 

, A "b P 7”an vaon bn onnno a\yNn 


30 s 7 \yon R am manav Dinn mom , 5 V b\y nno aooobiin bnid 
. 5.5 V aonobnn bnid , b mipab pod v>on bn on>nvo avwo . 300 J N>n 

(.tino nbm aDoobnn nnaann) 
(nvnpa 10 ) . r mri maaann bn n\yn .n 

(nnipa 6 ) .ppon b\y n’O’asn nnaannn bn n\yn .n 

(Jirnpa 10 } markon naan b\y B’mon nnaannn ’no a 

R mb b’npon nantyon mn bn onnno .7 
y>on bn on’nyoi ,(n o’\ynB bni) 

. A -b iD'inNi B -b 7 annN f c ~b D _ d 
lopn 7 b’ ,baa>i 7 b’ nooubiin hnid v nBon dnb 
( nvnpa 7j) . mpn mamsn Nb in 

A B C D 


£ = 6 V 



2 D’UHB 
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- unton jfrav 


7 


£= 24V 

!wd *win» n d^ijd 
.^np !?vy npncn n:w i^^ndd 
R 2 = 2000 Q .*in>tt CPTOXnDDNH JimoJin 

. A "1? S inon tin onDno n 
C.tnpn nnon inn 
* ° >vn31 (nmpj 5) ?33 pt inn 1 ? 

. B '!? A -n S JJIDH JIN O’TOVD 21 IDT 3nN^> .2 

(nmpj 6) ? a 2 iDDnsoND rww utdd oun mu 



n>^p:i£)3 onomaoNn idn >*P'by tidjw oun jin injiq 7’jab\y 2 o>vnr) .) 



2 tpvnji 


.pin 'iv 


IN A, nUDlDDNn TTGJW D“lO O’NJinb >J\y>> 3 D>¥nJ13V> *p>n DND 

(Jimp: 6) . pa: ? a 2 iDDfjnNn n^y ttdjw o-it5 

(rvmpj 11) . C !?3pn ^mp jin 3\yn .1 

.’io>:n !?>> onnm utp i!na>p\y inn ^3p3 C ^3pn jin o>«rt?n» .n 
ij->n in pp f on>2tn m-i?jn 3 D^nri3\y <pjn m-by innnn ( novyn DNH 

(Jimp: 5 ^) . pd: ?rwwa 
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boiyn - liman pmra ytonv 


Nin 7 a o\yb apNn niD b\y >opop m\yn t>\y ’pawn a>aan pn mob run mnbp .8 
. ^ = 79 nr 1 n*>h naiN jmmb D’aitPbn assn) o><m>bn no>o^ m«i noib^u nn 
unob *f}iND pvaa rpn poib’pn a>sv; ay hpik aaiui ,pmb>on mm pso dw nip 
ontn mid .nno aipoi aonaanN .mpwa m) p’Bb’on bN "non aa>n mnbpn .pson 
pni (aaoN>b>oa) I Datn pomy pn no oyo bam pbownn b>ym oow o>oat 
.piabvy nbaoa piowa pimann mz^ann .yia* ynoo pa»n ono bty a n^oun p’lit 


tan a 

a(°) 

I(mA) 

0.14 

8 

50 

0.29 

16 

100 

0.44 

24 

150 

0.58 

30 

200 

0.73 

36 

250 


(pimp) 3 ^} abotynn b)ynn b\y o’«nn wau .n 
( jimp) 8 ) . I b\y rpsppoa tan a b\y 7 m \x>at> .a 

oat aaiy uv asm) pson ono by o’byian o»opan nnvn otpd pn \wao a 
(pimp) 7 ) . a p>iitn pni yiss pion pn nt o’vyapa int> .pbovynn b>ym 

. 1 b\y n>sp)im tan a 'b >ima nna (l) .a 
>opon m\yn bvy >paiNn a>aan pn ,0 7>yua pooatw patya a\yn (2) 

.^ann ana bw 

(pimp) ID 

ono b\y rr”Ot>n p>nt .oat na ontm poib^un nspa psnn pn a^n mobnn .n 
n>n psan ia\y asm nn^nv; n»ut?n p’nto mi\y np”n pas ppan pson 
(pimp) 4 ) .pson \?no b\y rp’oun pmt np)pwn yrrn aaon .poib’un taam 

, 20,000 v Nin ’a>upa^n iaayw , 1 ’aibm npo as”o nia p)npo aiuaii 
npo ipb paiuo ib\y nN>s’n rmovy , A >?owb aaina aioamn . 2xl0 6 W b\y pauna 
. 40 A Nin ’a’opaNn iaay\y oat ia oaiti , 10 a N>n niain npon ip PimiPn .ma) 
p\yab o’npd ib\y nws>n npnvy , B >N)\yb aaino main npon ip poppd a>y paapa 


.(ai>s DNa) a>yn b\u bmmn 




1998 


- nroan ytonv 



onO a 'wv b now 


(Jirnpi 7 ) .i>oib>n 07^ nivrm bw irPiys pipy ino "Dun .n 
? " 20,000 v Nin i>sij’nn nnn n>up3Nn *pyn" dswed royowo .a 

(imipj 7 ) 

(nnip; 7) r^Niu !?u >iv;d t»!?u3 on^n isii iso j 
. crtn*n D’pmob l?ovyn jnnyn 7712 b >Ni\y 3 o>\y>onutt yno ■nun .7 

(jmipj 7) 

,nn^n nnan ip3 rpou 7 wm "jmw M n ,nmiNn mma nrw dun nwn .n 
(m*np) 5 3 ) .mnw 7 \ym *yio-mn >*p-bv npsioan n’jiwnn 

60 ° jia nnm ‘peon 7 m mnm die . .10 

7’nN >uwo mw .^psiN 7i\y>m nskd 
.uion nwnb 731ND B = 0.5 T lncswvy 
7non uian ns by 10 AB 7™ nwra uin 
.mybirniiw ubivyu >07 b 33 onsv rouionw 70 
. a = 0.1 m Kin ubiuan ybs 771 * t = 0 1073 
v = 0.3 2 nb 7 *m nynp *>n AB uirsn jinma 
= 01 m N ' n TOimn 3110,10 7 ~hn rmmb nrannn 
,713317 uiDb ion uidh V 3 \y ,ioon ni 7 ipi \>2 ison mwion D ,r ?on onh .n 

(nnipD 8 j) . ppj ?*|DTn oy ynp 7 nu: 

{jmipi 15) - t = 4 s Iona mwmn Q”N3n tin nse .3 

(nmpi 10 ) . t = 4 s 1073 moim D7tn namy tin nsd .1 



.(o>Ynn HN7) 
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m>n3 >p-i9 - miAin nvm 


nrrni ’jrra - J i^rr 

pi9 P9D nn« nPNiu onw o’pis >wn nV?Niii w Pu rmu 1 ? t , ‘?u 

o»^am TiNn mm - p^i pia 



oy niTwn tpdido n mu\yn uipn .n 
7NJi)o\y >od r niNn b\y X bin ttin 
mbpn>o nysin ind .josbY; 77 m 
.w rrmy >i>-by hjtin i>3t>nb iwonw 
(Jrmp 3 10 ) 

nn>no ]>□ birin y» dnh ( 1 ) .3 

(miipi 5) ?p>73 buon t>nh im>n» pnb pnn onxn unh 

biitin linn jnn>nn pnb ji’D-on ovmn tinh jm>nn pn binn yp onh ( 2 ) 

(Jmipi 10) - TK7D rilO'lDO 

b\y nb>ipo nDibN nvnyn by ounpo .noooo mw noin nvny rmm .i 

. 7000 A bY> bl 771N2 017N 71N 
f[ pmo3 NUftin 7 P» by npono tjnh 
dn D>a>bna .(O’isnn hni) nvrTynn 
but? UN Upon OYTN71 71NH *11pD 

.nvnyno f 2 pmm i>Yoy ipono unh . 4000 A Nin ib\y bin 771 NW 
buu tin b\y nTipi bipb >73 juon m p>mnb in mpb \y> onh (i) 

(jrmpi 10) . dpi ?it?an by 


(unip) 15) 


f*7 


DD>n TIN N3P (2) 
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m>ra ’p'lo - nruan iibNiy 


. A = 3 cm nih onbvy bin 7T1W /np>» >bi obis A ’imp) D’bi TipE 
’bib dni) 3 \yovyD AB _ b b>apan jono mb . B >Nbi nsdi npono 36 cm pmm 
jmbv o>\jnra nKinm f >Kbino 7.5 cm pmm n*qj m mb b^ C nsp .np>on 


A #« 36 cm-*| B >Nbl 

7.5 cm 



JiDJio mb 


A -» D’N^vn /np’»n >bi\y hd jdjidti mb b\y ’bonbon 7 “iwn nvnb 7 ns nn .n 
( irmpi 12 ) . lion ? B >Nbib ,mba cpynoi 
•nan yai£ oy ddd mmoi mbn yua A nipjano oba)\y np^o bi .n 

(nmp) 24) . Jrbmpp nmp nmiy Jibnpnn >Nb )3 hnih .yuan bib 

. A mnpn nip»» pai&n bin 7 *vin jin nmra Dnra .1 
, 3 cm “D bin n\y bi 7T1N1 3 cm *d pp inn bi 7“iw ,bi onw w 

(jimp) 14) . mb kppdp ni>7p nmiy B whin biprm o-nayiy 


im'Hio np»s>a - >w pna 


bin 7HN 


I (mA) 

^- 1 


s' _ 2 


3 

As/bS 


- 0.94 - 0.37 

V(V) 


riDipyn naun 


niNuin iNna piabv O’vinnn ^ 
nupbKioia nji dv lymaw orntm 
^byn iin jmipn nun onra 
nin\yn hpnw ,ny*ap dn Jimiy 
tin Dbia nnN upo .nunn 7bnm 
5461 A b) 7m H 2 — "inNm , 4358 A b) 71IKI 
,7’)Db\y nb^on jin 7jmnob pnyn .h 
bin 7 *vin dm nmpy bab mum 
.7Jiy>ip dn mt?n .nb o>NJiDn 
(jimp) 12) 
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m>na >pn<> - flrunn p!mw 


oi?nn !pw (nnayn jvrapjia) nwpn ji^mN jin jnoipyn nnN xnwa awn .a 

(nmpj 12) .nop^Niwnn njii 

n>n into nn-a yap pi pw inn* ay o^iMb mto’NJion moipyn jit liiv a 
(nrnpi iz) nawn .aim tmi NJib aipon pa pniton 
>y onjini ,am> mop t>v a wpn n^niNw wbn oy anN ntu njih jin on^no .1 

.o’ooon 

h!?ndw ,ro>fi> mn V >p£>iNn nran oy noipy !n !?w iirpnn rmno ond (l) 

(nvnpi 7) .noon ?noipna *inw*>ti in 
moipyn !?w jimnn nrnpi paw pmon — ab ywpn *piN nmw> dnh (2) 

(Jvmpi 7) . napn ? V ^pflwn nran oy 

.14 


. Pa ,owopNvma pviib TPiPopNinn mpaann piojio , Np jOwwm py*o 
. 2 ^2 U ,oiot>n pynit? jm^opNim nip-isnn paano oio>opNwina pjna 
,oioniN pyn> ^w m!? nuw oito>wpNwns pya> !?w npnn nowo 0 oa yi“P 

. 93 Nin oioitna t?w >oiWNn iDpnrn 
. igpn ? Pa f oi>popKDri£> pan* bw ^dionh nooon mo CD *n 
. ggpn ? Np ,0101001 py*i> >w noon *1000 into (2) 

(rrmpD 16) 

.oow 2x10 6 'pv o»n nrano pt ,Np ,0101001 pylaP .a 
ia o>N3to)w onto 7>v (mow*? ninpaannn a sun) m^yon dn awn 
{jrmpj 15) .n5Na ooona 2x10 15 

,^aNn ana 5w rmaiimn ion nipo yiNfi ina i>y nmw oioiwom 5aw nnina a 
ivra 00 ^?y >yaw oioiwoi niso 5 awoN->N yno fiNin ,oow 4xio 9 “a ooi? 

(jmipi 12) /'pNn 

.aNn pya> nwao pp onannn mra ono nn’wpNim Jiipaonna .1 
(jimpj 7) .on^inn t>w mwppn noniNb 11 naaiy naiwp “run ant?n 
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m>nn >p 70 - nmnn n^ra \tonv 


M 




.16 


mwp <y* bv np»a» - pna 

,jl = lm 1DT1N1 M = 0.5 kg ITOJOVy T>DN OID - 15 

.(D>i 2 nn tint) O t’s ^y p’^n inspn >^n 
jin>nm oim y>io m = 0.035 kg viuniy p!?p 
jiNSD^n rmpn , y = 80 ™ Tfriw jppoin 
ypjij y>!?pn .v& nnnD d = 0.3 m pm»3 
.nrmnb p>3 ts!? Dinn pa 7 'D’nn .u toti uim 
O mrpon pmn ioijqv yV?pn ov omn Pv mnnnn vnoid jin awn .n 

Gimps 15) 

.nv^an mNP t’d iDimw y>^pn ov dido bw nwmn jiiTnon tin awn .3 

(jirnpj 20 ) 

(jimpj 15) Taimw y>Ppn oy dido maun Pw nnnan pt r»N awn .3 

, O ’pDiN to t>y lprna , 0.5 m idihtvi ,*nnN 

win 7 ro ant> ,n o>\tnna initidd 

7 wid otn t = o yno ^nn .nnw inuow 

. 30 N i!?*mw yiap maa oinn m 

,nni3Do amount? J^njra !?’p3n 

.nPTD’tf 2 o^wo Nin t = 4 s yn iyi 

pat? toh pa 7i3>nn tin ratn 

(jrmpj10) .Win bw jpimnn nsiNJin tin awn .n 

(nnipj 15) >t»n t>w monnn ujdid jin awn .a 

.ynn aawn - nP on ?rrmv ysao tnnn t>y dtnh t»yanw man ond .3 

(jrmpi 10) . t = 4 s yn tv t = 0 yn» man rmay tin n^o — p on 

jpipwn oPin Wjn a?ao 7 raw winn t?y .1 

.(a own tint) 30 N nt>pwow 
rpnn t^tnn Pw n’n>inn naucnn onh 
otnd twnd rm»nw no *mv mop 
njDD ntm>, 30 N t>w maa winn jin 7 wn 
(nmp3 15) . PQ3 in!? rmw w 
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m>n:i >p39 - nvuin nima iibKYJ 


yflib»n oit - »yyi pis 

o»n>op9K ooiyn a>um omm o>nnon :ib any 

,p£nbm n bd mpoP non oniinn , ran n , I ,o”bn\yn o>ioi nvibw 

.np\yb njjin umnin nnnt jinpon ijrrmnrny 
. 53° b\y yoio jpnn aim jin onpn Nim , 12 V Nin I 301 by Train rmnn 
.Dim >idn 90° ”3 ion Him , 12 v Nin II 301 by imm nnnn 
.Dim ini yam wiki Nim , 12 V Nin III 101 by Tram nnnn 
(Jivnpi 15) ? m -i II , I Dooinn tin bi inn .n 

(Jimpi 15) .upon nnn jin ivyn .3 
.biyni onb iipnn njin pi ysmn Jinn jin i\yn (l) 3 

.m\y>nvy ysmn n>nx jin ni )»di ,D>nnn jidunh ooid (2) 

(jrmp: 10 ) 

nin\y iD»ifl»N . f 2 nnnnb fj iipnn jmnji jin ibnin prim b>yni .i 

(jrmpj 10) .n nysiB non .jn>n>ijin mua Dit mw hnid b^ynb 

.18 

liy byi p£nb>n min iipnb noa oniinn ’bNTN-Nb b^bui kt 3 F ibii>p\y bip 

.m>\yb jmran mmro 12 V b\y yop 
.Jinnnn b\y nopBSi bjyni Dim jin inbdh <pa i>ob 

1 (A) 



(niTipj 10) .b>bon b\y nmiNn niTOBnn bn 3\yn .n 
( nnipy 10 ) .b^bDn niNiwn jin i\yn .3 
mvinn iwo ,b’bt?n by mron jini bipn by nnnn bn 3m 3 
(nnipy 15) . 100 Hz -b mw 
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m>ra >p^ia - nruan twra 


. -nun ?T)pDn rmob nn\y 3 <i>yu3 ra\y>nvy D’nmn bvy mPNn oi3t>n dkd .1 

Orrmpi 8) 

.vsH N>n 07in nnsiy o> ook N>n irnnnn iwo yno DP>n3 i3t>n .n 

(nrnpD 7) 


o*ttni o>bn 3 n mm - >wnn pia 


.19 


norm t?nn 7173 roimi naioN nusnp 
m3 jin owsin .(n own) o>n rm33 
rpnniP win D'pmn ,nuoipn in >nnn 
jin Dnnnrai ,(neDip!? y\rto) nniDNn nooipn 
.{nuDipn !?n cpmn o vh o>n) nzmn >n pm npoipn 
(xrmpi15) .pni 7^nn in yp\yn ,71*11 (pnan 7ii3n oy) npsipn dnh 
row rpnwn 73n bvi A jtnpvyn nrm» nnN 73 !?y iyjnd owing mor’jmD 

.2 D’unju 7NWD3 ,o>n i3imi B Pd 


j j j • 1 ^ 

n o’unn 



.N 


in*pw ,oin n*p3 rv>Pn rtnpwnn Pnnn c iPipvyn B P33\y o>m oPai\? 
.0 p’yyiTi) B Pd !?\y jpypnpn jmii row # nyup rmpp nwp pPyn 
.mi 73 n>N 73 m — Nb on .pm — p on towind nN\y» owwnn dnh 


(TinipJ 20 ) 

ynTH JIN DWODG .D’D W U 7W* 11113 3 

.(7 D’wiJi} nmuK nooip!? *vw*n ^vy nPNnvyn 
ns i?yn nptn wpsiN nn 3iwP rPnn o>wn ym 
own no m y:no .7w*n ^>\y rmnw ynnv o>nn 
.□>iivy o’rmD i>n Nt? iw*n jnynt wyo 
□> ni33 o>nn gd i>n (jiPnowh in rpw>n) 7W*n !?vy yin iwa 

(jmipD 15 ) . 73 pd niw 
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m>m - nman nwa 


oy 'P jnP 80 cm i3iNa pi iwx *no!?n nnan poDionNU pbn tin ino^ '7g 20 

vjnsp nun mns 3un*n .inniN unmn tv n’spnn Pan wsro p ,u’Dnn 

.(D>vnxi hn3) 


*A>ggB - 

%$%g£#SS*£, KL' ’ 'y**.: jJ 

,*^.>v."'*^-«» v - * • >:*• 


.’PHO 7W27) UN N'SIHI OTSNn 31U2U >U yi’Pn nspn UN DUD TD^JIH .N 

^np un nun . 24 cm P 73’ jpdtoti Tiny nnsw 7V niu^nn nouno U'onn 
3nNi? ,-ro^n 7u ppn pPn niPu twti P Pj pP uni P a nouiooNn 

. -3 “pUiniUU UN NDD .U'GtOn P TlD’^H UN*1D 

m“ 

np'oin usinu }'n\yn g = 9.8 ^ nora pP n nPu inntf unuun 

s z 

(Jivnpj 35) . p = 13,600 N'H U’GUDD UIG'GS .U'UGinn 

nr 

nj^n tin T>»bnn onn # 24 cm P 73’ 3wna U'ounn 7iny raw 3hn!? .3 

U’GOGH 7 iny ran muun dnh .(oiud ppn rapnvo) nyinp raiNmi luxm 

{umpi15) . rasa musn 

n yaanwnfi - ni)»w pa 

.21 

Pn7>n n P 3^nn uniiud >j mu>nn utnnn imply uininn po 0 '>uu pn .n 

(umpi 10) 

.dvP 'qidn 5xio 24 ~i pnN 'didn 5xio 24 w> 0.3 m 3 moiu ’Pn 
. 4 u N>n dpP !?u in , 40 u N>n pm ^u u'Qidnu nuon 
Pn7'n n Nin 'Pa nn o run . 27° C nm >Pn nn u3iD3onu 
Uvmpi 10 ) .'Pn nn un nun .a 
{unipi 10) .'Pa pm didn 'iv nysiDon nnpppn nnniNn un nun (l) n 

n ioa N'n i!?u u'uupn mniNnu ,pm oidn P wirpno un nun (2) 

tuvnpi 10 ) .(1) > <pyDn nnu'nu 

3un 'baa vn n»~pt 3iaya vn» 3ann .'^anD ^^17 m 3>3n aval '^aa .7 
(jvmpj 10 ) .oi'bn 'DinN)D p>3N 'mnN 
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m>ra >p 79 - Jivijan n)>rQ iiPniv 


. c v = - R N10 D^DD ’pN7^N U P\JJ Vl3p 03)3 nPlD Din Pmp 
(m7ip) 10) ?vinp ^nP3 no P\y nPian oinn Pmp me 
o>nn Pvy 33ao TiNiiwai npvwmmjin Pw pwan pinn intw ,n3io 
■own m 7 >£)H >o3n>7n 7>pnra o , ( T, vj*" 1 = const nnum vynnwop >p3) 


(nmp) 25 ) . =A = 

*2 


V 2 ^7 


:0”pnD n 7>vto 


* 2 , T 

. V 713V nan piN3i J ^-dT = £n^ mmm 


A i 


. 2 >3 )Dp IHDlVy 73 ,>U>3NHN P1N3 0071 N 7>VP3 7300 UT) 


.N .22 

.3 


3 


{nmp) 15 ) .on Pvy ><nPn P 7 P odd ’3 3 \yn 

n ^a mon> - >y>iw p^a 


.23 


0.6 c 


3pN0 7173 03 
(nmp) 10 ) .P 3 >pw 0 N 3 inn on nvyn 
’ 3 'Pv) n>PPnn Pv 73V pn na 3 3 \yni 7am ni37Nnn nnum wanwn .3 
(Jimp) 10 ) .iirpiD jin V3’3 nsnnw iv omiyn vna , (Divvy 
(Jimp) 5 ) .pn ni 37 Nnn nnom At o ma nvnp 730 73 t?n j 
X 7 NH 7173 09 Pva rpPPnn 03 ii mo 3 \yni ,T7 ino irmpnn nntnn \yanvn .7 
(nmp) 10) . (t = 6 x 10 “ 4 s) ninan V173 rpppnn d”o jii>n30 

(Jimp) 5 ) - 771 NO nmpnn nntron & o ma nv 3 p 73*3 73un ,n 

nnmon tisud Ji’PPn yn >3 ijiini ONnaa ,rpppnn nN7an nnN na _, |oi .i 

. 0.4 c Pw nvi 3 p 

(nmp) 10 ) .ni’PPnn \>2 rpt>nm nnmon tin 3 \yn 



ONnaan jr>PPn onit ypnpn Pv 3300 0913 
0.6 c P\y nvi3p Jii 7 >no 3 yiNO 11730 
.(D’\y7Jl 0N7) 1)1VW >3~Pv ,t = 0 VI73 
,03130 pvw ’ 3 -pV , t = 6 x 10 " 4 S 1 D 13 .N 
Pva rpppnn nnn jin 03130 77 a 
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m>m - nrunn rw nn yi!?N\y 



HE 


mr 


H 

r\ 


(>Di*yn) IDUNVy f TPJTOrp D 3 D 1 pipD 
.(O^Jl HN“l) TlDa N3D3 ,*10D 30 
ttiot wmnnn tin indq naran 
,inpn oy nyin S’ on>ji nmya 


. 2 a 


.pirnavfc □ ^apo nn>in inpn o*idd djtonip 
Jnwn wrwton dn iNnnn inN noa nudi ypnpn t>y . x 1 = 0 a n*D 3 riDan 
nrpnm y3 ynpn . S' nmyon ^\y o^apo tptow S d>i^ roiyn 
o>*nsn ^y ddpio t = t* = 0 yyin . s ronyoP pna x ynan v = 0.6 c 
mipimn B _ 3 a jinu >n\y lpin) t 1 = 0 yra .m m vn on n«i yia 

.(D>vrm riNi) ynpn napo 

mv-nNon tin o’TNJion , t’ B , Xg , t' A , x' A oonyn tin oivtn .n 
(nvnpi 16) .niD"i3\y nm*5 ona (nnun mp!mn ,*into) 
DimiNO >)\y ojvin onNnon , t B , x B , t A • x a ^ ooiyn tin D\yn .□ 

(irmpj 20 ) .ypipn !?y\y nsaP una 

(JinipT 14) . ~opn ro^nsn wo inn to ‘ray o»3Dnn on jiiyriNDn ond d 

nj^vunvoN - *inw p*ia 


.25 


.^IND TI*TD ’3D HT’lpn ’31TI3 I^DpTll ^IDD 3D1DD nnPy3P JVDSIU 

biDDn 33an 'iv) s ninpn }>n un>n jin intiq 7 ’ 3 D!?\y <pin 
-l°^n !?v nap33DD ,pc\yn >\y s 0 ninpn 

.mi’pa d>iip oa^on nrimp n^dt 
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m>ni >p^a - r»n;an ™>n:i 


Piqdh uDon n?n>n mnpn <i\?\yi m t>*p w> vhd * 1:1071 (i) .n 
p*n pnoDV . 1 >orpn runpn 7002 Imnn tin mcni) “nyoN tra ( 2 ) 

’mom 25-2! pi£i3\y m y>2^ rnnn> 9-5 

(nvnp) 20) 

un >2 an’D udio D’b\yp u\y ,~mnnn pot tin n^p ^dh >rmj ^du !?y .a 

(rmipj io) .^iddd nrari 7\y nonn 

^\yn nran nnrai f L 0 ,\y^n nnrat? rmvy traran itin nnra o nsd:i .> 

. l .5 L 0 N>n 

nn’nn >pNn tithd ^ran ddidh pma jin nsoi , 7*1171 m»n 

(JlH)p^ 20 ) . (AU) JrPDlinOON 

.26 

•D’pnia mnn D\yt? u o>*mo nrai.^Dunooha >ipji *w ino *non .N 

(jimpi 10) 

rropbin tiittid tin nwrO? -iosn anno . o^ji^nn a^nin an tid }”* (1) .2 

52K7] rap mvy>n o\y!? npmD tiki 
?*3nti rap >vy p>nan ray tin :nnpi? n\yp ynp ( 2 ) 

(JVl7ipj 12) 

ipvy ran rvvp'pn jtposji . 6563 A nip o>ra ^idpdd jp bo bin 7 -nN .> 

. 7000 A 'b utnn m ’bnopDD 
km 

(jrnipj 20) . H o = 75 M mn .^nNn rmn n>opbin pmn jin aon 

n>opb:o oraiD bo D>pma :m»nb b:ra bo nnom onnonb pn yno naon .7 

(jmipi 8) .Dbnn bno) ubo 
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m>ra >p*i£) - an*in iwro 



N O’VnJl 


tmo - pna 

.27 

.ram nt^on by jins)oj nb>y 
,nvw£> raicm nyum nbyoi noo on>t» nbsyn jin 
. T Nin nb\y mnon pn A ton nbv Jiy-i\yon\y 
irana nboioon m dwdd .rPpvon nm>p nb;yb 
. t = 0 m 2 rum omn^oi (n o>vnn nhn) omn 
JiboioDn pjvy 0 rpiitn m mnn 3 D’\ynn 
o’\nra T) t ptn b\y n^piiGo omn y.vjp 



2 cpvnn 


.nboionn b\y 8 n>iun jin nwv; T omin t=0 wiQl^nn .n 
nbuiuon n>m bvy traiyn on 9 {J , 9j , 9 2 ... e J8 , e 19 ... O’myn 
.rnmnni 0 , T. 2T ... 18T , I9T ... o’JDn 
,miDJ Nb in nrai N>n on yip rnynpnn jihn b:> ray .3-1 ,juy>np \yib\y pi£>b 

(jimpj 15) .7r»rap tin pn:i 

9 17 = 0 18 1 
8 17 “ 0 19 .2 

®0 ” ^2 



! 


} o’ttnn 


. A 1 -b A -n nb>yn b\y nnujin nyn^D jin o’b>*no .a 
(.djjwd lm T *vunr>n pt) 
bi cpmo T -b pn>n 7 ind 7*hn pt rayo 
v e rpm^n rnraon mi 8 rpiun jin jmw t 


.yoinn nmm nb n nirao j D’unn .nbvnoon bvy 
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rrwa - uvusti y'pnv 

jibo'iDan Jiyuno A' ronwfc b\y mpm nbmoon nyuji ,rm\y nm (1) 

? A wi\yn !?\y mpm 

,na*np!? ronp *tin£ jprt>rmn nnim rPoioan tin *nnw iivy on ( 2 ) 

■ ippn ? a o>*snjn o»ip\5> prp dnh 

(nrnpj 20) 

.TPOW3 N^n jibuipcn nyuiw id , A" -*? A’ -a ny-iran jin o>tn*n» .a 

(.mnra ipn T inn on )m) 
v e jprp'mn jiiTnon jin) 0 rpritn jin rmw T 1 ?d omiQ (l) 
tvdpdd amm nyunn mm na .jPuipqh 

.n\ynn jmmm Jibuipan ^od jin top A" njnran Toy (2) 
w il? non paibrp nm ipna tp’othd btoan onh 

• pppn ?poY?n!? uaa rmvy 

(nvnpi 15) 

.28 

. f(x) = x fa +c d^id’dh nns\ya !?\y wteiajin nNnn 7a<to D’unnn 



. c = 0 iny PD’an bp mwn nmpi tin dpd (l) .n 
• PQT iiroviD nrnpj in navspnp ravn jrmpjo i>n ( 2 ) 

0 "D O’^nno "ipnd , n bDb x* 7unan 7*iy!? rmv x n onh (3) 
• ~opn uiD\inan rmpin nD^wnn pNb 7”\yn 

(jimpT 12 ) 
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rrwn >p*io - nrvan m>ra itow 


f(x) = x 2 + c >i£won mtyn JTPino’N o>y^3D . x 0 >rtmnn 7*iy 71313 .3 

may x n (n) >mDW 713 odiu 
. c = - 0.8 (i) 

. c = - 1.9 (2) 

(jmipj 14) 


>N)J1D f(x) = x 2 + c >1D>Dn THTVD JlVSlUnNil T\H O’^nnn D’T13>31 .3 

. A n = lx„ - x n l n>n> . x ' 0 m \ x 0 ,omnp nt?nnn 
. n 'pv mspnso A n IH-I 0’Di3 nvyiPvy 7>3a> 



£ D^KJlft m-I D’fn»l» PPN 
? c= - 1 (1) 

? C = - 1.93 (2) 

(Jimp) 10) 

. x ,= x 2 + c n$p»n m _ !?y mNino n*>bpn>3 nmyn bvy nmnnonnw no .1 

n+l n 

'p'iDW n jidivd i\pdi£> Kin c *i , n pn jmvon Dip’o jik x n 

.nunvyny 

miifc roiyon ^\y nnsn m jmr£» ivyoK nuyv , c *pyt> non in (1) 

.711K 

jiDiyon !?vy nnso hk imnb ivjqn->k miyw f c b\y 7i)fc non in (2) 

.711N nnrt? 

(nmp) 14 ) 
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(Unseen) npn miiio - jiruan n^ra v'ihv 


bwn iw mm* an’pn - 7pn imya 
naiwo 7 >a 


:ivan nn’\sn 


: n^y\y n>mb .i 

,n:>^n ^»n on:inn cn a o>p7nn ; Cn B, A □’pm nvy*»P\y o’aau>a 

>rptnt^ Din’n *ivyoNan i3np orpjmp:i\y 

7»an yann — nanvyon ^>\y “pm tin omiun *wn 3 pau’O mjwn rxi ipma * 

'ih imno iyyn 7”m ymr\ .mnvyQn 7»n >D£»“Py ya ("rm** )n "’p™” nnonn) 

. l o’vrirn oa piuon f B pmn 

i Rf3 irrmann dn pt» ; nynp urmanrny 7a: pnin * 

P>nw on Jiwm>nn ‘ito yoaa rono niinji * 

“P3 Nm: ^ayon oim .{winno wdvjd) rmnt mno!? jnn:w m piyo oo7in * 

.mrwnn 7a:n ^\y iun?n 

.n>m!?n ^?\y ihn 7* ^?\y oten y’£»a 3 liny} 

j^n 9 t>\y ri>*is i 
; R 2 -n inmann tin i nu: .nynp innwrinv iaa .3 

PS’DP P7DJ3 .4 
PlSS>73 7”J SO .5 

p’!?»nn Jmp3 .V?a\yn nnnn“7D YQ’rft o’\yn\ynn .no^n ’t>”n >:m .6 

.(^'^>3 ’T>"by D’pown o’^”nn ntm nnon _ 7D) "pan ’mm" ona'inra 

.’t7Qvyn I^yo 'iv oimto bn: nii’on mnwnn 7a:n tin intid l o’win 
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(Unseen) Ppfi miW - imJQft ftWQ llbNO 


(Jivnpa 65 ) n 


(JiHipi 10) jn»>iwn flyman 


rmomn tin *nn . C“i A o>pmb onunon D’b”pn bN nbbion pn mn .n .1 
.(Cn b o>pmb nparr mb onmnon innn >oim pn pm) C'i B o’pmn 

.D’NPon ’boonn b>yan irnna 2 o’omi 



.nPDrrm pntid tin npyi f rwpo»n u)n bo man jin mo ,2 
.pnym mnp rmorrm PNnno *Ty man tin mo 

nxm imn ymn iond mn nyawn pompo pmnno nmonn im >3 PJV 
pn oya n mop ionio oinn o”p -inn map wd mN bn pmpi 

.oyan mpop Nb rmorrm pntjd 

.obii wnctt bo bin lit* onop t>”o*o» obynn 

nbiy rmorrm pN*nn mibn jpioiio nwwon im pomno tunc it nyom dn 
, nvi>3 nna rono rmorrm no imb mm pn unn ,i>m nmo Pbnpn oy i>o 

Ibnbo ') i>yob mjn 

iy -pan pn nmo jpiomo ninran inn pompo b>yb p-inipop nyoipn on 
iy ,nninn noaon T^n pn pi’vpni nmo .p’pyio N’n rmorrm pniih no n^pb 
pv*n ,T>sn pn mob ponn m nmn mibyb b’npp rmorrm PNiin no nsob 

.pibyb b’rmo rmon mo rrnpn 

po>oni 5 ona) bioonnn *im on mm pn pn ,Tsn pn mob ’bn ,pyn *> 
mmirrm byo oyo mm nmn ono p ,(ii’yn 
by yum mnn on nnpo in pmnpn pman piymNn ,T*n bN mnn on pn pm 
to bo "OSNH nso” mn nmn pn nm rmyo .(3 o>o*m) jprnrrm bo osn P}on 

/omo” nm top on pni ,mpoon inn 
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(Unseen) npn imyo - nnnn m>ra 



wi> imatman mi oomj tapn /van jin mm 7JJ1 7UN3 ^nonri tbnoi :mvn 

.i*>n wva 3 imtJ> n>i ,rsb io>n ptma 

N->n nvvnin, io 7 q !?\y inn 77on n->h inwiaw nono^un nrann .2 ('pa s) 
!?>vm piann rtmn n invaa onnNn cptod mmaanrP on>3 n’sionN 
a nrnpan yi >t>m>nn nnnn vnn 730 m ,2 o>*nm ounionn ^o\ynn 
omion) 7>nn vann ^\y roipn nN ontyo twio 3iTpa. nanwn uw C’i 

.(■pan jin 

pw) nnnmn mrav nvran nnnn tin 7i7Di ,mnvnn 7}jn 7^s tin mu .3 ('pi s) 
X Vi max ~a m nno pw) min Ninw >37an nnon tint ,( Vj min -a m nnn 

:Dnoiv jin D 1 W 7 


V 1 max “- Vj min =- 

jin aw-irb ooin .o>viapn vp 4 rn my dv nanvnn 7«n omipp 4 oninm .4 ('pa 5 ) 
,1*»n impm 7’>jn vann jin - 73 b DNnnm ,o>p7nn 7 pin 7^ a junh 

.Jinvm N>n rmnrrnn ™*nn ia\y 3303 


- □ I- 

*>w» N>n Mimrta ak-toi niy asaa namnan tten :4 onnn 


n non 

v nn»n 
_:Jin*tva 

a mm 

_:Jinm*3 


0 


40 


80 


120 


160 


200 


240 


1 fi>au 


Ji>w pa nvypn jin mprfc na .5 ('pa 10 ) 
on>i) 7>an ^\y , a ,3i3>on 
TlN7in pii? ,(.^\y D3N7T 33Q^ 
nN 1 nbam oiwn J nnnrr 7 a 
(V) nrwrmn mim> 77 vn 
llTOfl a 77V 713V 

Jmw D1P7 .ninoa 
73!? o> 7 vi>nn m01pm 

. 17^303 
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(Unseen) npn imvo - nn>an rrt’hn pbKv 


(JlHIpl 30) N >)V>) - TnbttWI 

v njiDTTTD JiN*nn bvy 711 ddip , 1 nbnon o’oivnn ooiyn >£rby .6 ( ; p310) 
.”K 71*0 nmp* o^Knnn ipn tin pp * a mm bvy rpspnsD 

lovy b)yon yop b\y R niTonnn jin -inj ion >mD>N *pi 5 i »3 .7 ('pa 10 ) 

by d^iodq ooiy yi>>i Nbb). a n>mn bvy mspj'OD B _ i c nvnpjn 

.(on>sn 

R 


I-=-► a 

5 0>*n*i 

tin Dwn . 22 kQ N>n 7nwi3v mrwon i^n !w nmon nvmnnn o )itij .8 ('pj 10) 
.Jpnibn ofrby *0111071 yopn ™n bvy r, nvrojinn 


mpm id voiwnb t>nr> ;it»w noD>^>» t>j \y> 12 naw) 8 Tioynw noo>t»nn i»jn by iun jin ovno * 

.miop^H ypbn jidudtci in (*pisn 
jrannb idin iixbi ivnon v?bo by yijj Jipattt p'V tnb ioj?n ,»inopbN ii*b>>3 *pn on 

. 71 i»f 13 n 
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(Unseen) npn mayo - nninn m>m yf?nv 


(nnipj 35) a 

(nnipj 5) yiaiyan n>^a 


jiDwna 3 D’lD) r 2 "3 molt? umnnrw inn jin n »to>j 3 irav >t>D\ynn PaynP *)tnn .9 
onmnnn owpn o>ypvtf? vmap nprwn vp~by Cn B D’pinn Pn idin inn tfTvan 

.6 OWITD "»N1TID3 , C"1 B D>p7rP 


rmwnn inn 7 >s 



Gimp* is) * >it»i vm»a 



i»ynn inijib 7 owira .10 ('pa s) 
,n ntpm» ^m>nn 
Tnn tin owirP ^pin 
. r 2 irmnjtfw 


rmnmn mim> nytnn nnnn tin 7nn .nanvyon 7»n vxr\ tin mo .11 ('pJ S) 
m nro pua) mm Ninvy mnn nnan tini f ( v 2 min '3 m nnn pt») 

:on^7y jin own .(v 2 max -n 

V 2 max = - V 2 min = --- 
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(Unseen) *ipn n*nyo - flYiAin ytonv 


. a 5vy o>aw D’Diy o>»wn 2 n5ao3 .12 ('pa S) 
. a 5vy 7 “iy 5:> *iw nnamo mim> oonyn tin nbnun own 


a no*a 

v nnian 
_:mn>ma 

a mm 
_:Jin»n>a 


0 


40 


80 


120 


160 


200 


240 


2 Tlblt? 


(nmpj is) a nt»j - mbaw ymgt?« ,o»NS>a>an tim»i 

v nnomo room 7 m 0010 , 2 ninoa o>ownn oonyn ><r5y .13 ('pa 5) 
."3 *pyo iniN po . a n>mn 5vy mspaisD 

»n *vn» tin noono mv on>* nmya nnua 1 *yv jin ooiu :a^ u*v 

too jvmarjnlp orvi tind rbm inwaw nnomo jirnarm >d yma .14 ('pa 5) 

.R t JimaftnP on>ai ,naiwon 
*nina unc r 2 iJinianrw naan nw) n >w*a jin nw ysao n»nv n>aa 
^o\yn -mjod nano ji^n nnamo 01 pan o5in ,p5o\ynn 5ayoi> 

. R t jirnunnn 5\y !nii rru thing N>m ,nynp iroTonrw 

^nvynn nwnon jnspn nnon ya jrfrnn jin iNnon nnan ,m mpm ,ONn 
.pD3 n *\iob in n 'pal? non mm msn 5\y a 3n>on jpw pnP 


* v 2 min v } I0ill tin jmn oravy o^on pnnn .15 ('pa 5) 
>Po*>nn Paym nyjon nnnn yvro nmio , v 2 min < Vj ^ ynn nnon 
> 5 ovnn PiyDD nymn nnono pp (3 ’it»a) r 2 wnaxirw naan tin »idh 

.(n >ima) m 1:0 n 5 P 
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m><no mnwn 


1998 - t\VtM 

&0.02 = 7.5 ^^2 Ax = 0.073 m Vq.os = 0.3875 .K .1 

.mg .7 .n^KttV IK n^Q’ .A .3 


l sec Kin mvn&n pt .a 

g = 9.87 ~~2 -I 

SQC Z 

.4 

AL = 0.9 m .7 nnv .a 

W = 4 J .1 

.5 

pp’ .7 r ad = 9 n .A r = 0.5 n 

.n R= 2.5 f2 .K 

.6 


!77A> .n C = 231 /*C .1 Ai .A I = 0.012 A .3 24 V .K .7 

B e = 3.3510 -5 T .T tg(«) - — --- 5 10 6 ' 79 -I .A .8 

Jd e 

0.8% .n .9 
I = 0.5 A .n ytA .K .10 

= 1.04 (2) 3*lp!> (1) -A .p (2) ,X!7 (1) .a .11 

2 cm ; 6 cm .A 18 cm .K .12 

ni>\y k^ (2) h^kqy; (l) .7 3 .a b = 1.9 eV .1 l .k .13 

R = 22 sec" 1 .n 237 .K .14 

T - 1.6 sec .A w = 4.94 1 = 0.17 kgm 2 .K .15 

sec 

**o H 

mop .T W = 188.5 J .A I = 9.55 kg m 2 .3 a = 1.57 .16 

sec 2 

V = 19.37 V .3 .tai - ill .'np- II .nminn on mtnwri - I .n .17 
.7.165° -i upon nno hk onpn Dim .a 

Nt? .3 Vj.-l.9V-A L = 2.3410 3 H .3 R-USI.N .18 

n>io>3 .a .Tin B fp .n rpun nooipn .h .19 
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2 -M ‘ttra nunn>9 


-1 inrva 

*wnd ,pr yop t>\y ay>non nnmd osyn N>n <i*ia Vo n>yA*in wm>nd .n 
nvo nt o>pimn pt >p*m p*i outai uV on ^dno .odnV <|nw yopn 

:nyAnom im>non jin iom 

- Ax x 2 -x x _ Xo,io-x o ,q6 _ 0.0278-0.0123 m 

At t 2 t! v ° 08 ^ 0.10-0.06 0.10 - 0.06 0,3875 sec 

jin ^ 00 V *11903 .(yiAwmn) <pAV nnnoo noon Nin pmon .1 

.n = 146 : Nin naorn .nisniym 
:N>n tnn pVi ,0.05 x 0.01 = 5*io _4 m Vo N>n nAnoD Vd 
Ax = n-5-10^ 4 - 146*5' 10 -4 = 0.073 m 

- Av _ V 2 -Vi „ V 0 . 02 -VQ _ 0.15-0 ^ m 

At t 2 -ti a ° 02 0.02-0 0.02 - 0 sec 2 * A 

nnNn .pm Vo n>sp3i£D jirnion <pA Vo yimon N>n nsiNJin .n 

(l).nsiNnn oa *p ,ppi iVin yiD>oni 

yn> on pVi («twn nom Vovio pn) nsiNnV oilmans Vipon mm .n 

,pp Vipon mm oao *im ,mop nsiNnno 

.<yiAn nyim ywxi Nin Vipon mm inn> ,nV*rA mmnmi nn*m .1 


njMro - 2 pwa 

Nin u»n ,mopn Nin yin .o>o>omn >ion niwi ia>n VVim ymn (l) .n 
nmoni mao mio o>o>vnnn >aoi Vipon yinn iii>v .pi^i yrn Vyn 
.mio VVim y^nn pVi ,m noon Vo nyonn yn>:> 

ono N>n nVViv o>vun .o>mnnn oon mio nVVim nnmNn ( 2 ) 
nVi) 1 V 0 mmnm Vino pn n>iVn <) 1 A Vd Vo moi>p n>AmN .mnmNn 
mom >no Vo im»non Viui nnNb .(nVpo N>n nuniN >d ,nAii>m 

.nmnos maoi n>oi>pn nm)Nn da pnoa 

m»n nVVim n>oA>pn nnnANn ,ni>ooVN p nvioAAimn noN:> ( 1 ) .1 

oa onvrm >ao Vo nunANn "rot? naoiA ia>asVo mpm .noomV 
nmnon ,nV*TA nVVim n> 0 A>pn nmANno *p ,inpV moi>p n>A*iAN 

.n>A*i3Nn mo>o pint? 

.*tA ,odn n!7>nra n>n\y yinn Y pon .*1009 Nt? yAnn ( 2 ) 

."d^yi" Nim n^NO\y y^n n>n X *vsn 
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4-i3 notuo imniiH) 


- 3 

rpby bip\yn nion p‘7i ,nynp nsiKn:i ,n>iio>on oy Tn> ,nyi nbipiyon .k 

.ooKb mw Kb 

.n:po> ii»n ,n^iKJin iivon Kin bipwn nion in>o 

:nbip\y)on by o>byion mmon by bonoi .n 
F 

F’sin(cx) 

T 

mg 

:t?DKb nii\y ninion bi pv ,n^iKn i>k y nnni nnKJo 

EF Y = 0 => F-cos(a) - mg = 0 => F = v > mg 

cos(a) 0 

.mg -jo nm> !?m no ,pb ,nKn>o (f) nooioann 

bio> iivdh pbi ,nsiKnn iivo by pn KbK ,nyiMin iii>o by o>3im \>x .a 

.nbK)o\y ik ni>nb 

pK>o nojouomn .t>9Kb nnw jnmon bipw nynp nrpn>on\y pvojo .7 
.mg -b mwn nio nKna pbi ,«iwn bw bpvjon nK pirn 



npoDo - 4 irwi>a 

rnKiwm p’j 1 nboiom *pn* pm T -mnon yov 10 nwpn 

T 2 = 4-7T 2 -- 
g 


4‘7T 2 

g 


Kin iyio>\y\y ™> ip Kin l bw n>spn<n T 2 by; <pA 


:1 njoiyb T 2 by; nboo ,pb ,inyi 


,K 


T [sec] 

T 2 [sec 2 ] 

1 [m 

0.90 

0.81 

0.2 

1.25 

1.56 

0.4 

1.55 

2.40 

0.6 

1.80 

3.24 

0.8 

2.00 

4.00 

1.0 
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5-i4 oon minima 



HD mn> <pAft 


L [m] 


:yiswn p !i^ni nsiKJin hk .a 

_ Ay _ 4 - 0.81 _ sec 2 
a “ Ax " 1.0 - 0.2 “ 4 m 


4*7t 2 

g 


g = 


4*7t 2 4*7T 2 


= 9.87 


m 


a 4 sec i* 

pon (n^oioon ^ wn»n pto n>^no) 1 sec H )n anmn pt .> 

’D3KT1 i»A)D WhO >3fl tOW 



AL [m] 


W = 


■AL, 


max _ 


20-0.4 


= 4 J 


:«pA^ nnno\y ho\yt> niw rrmsin 


.K 


.n 
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6-i5 7 £>oe rmm’9 


P 20 N t>\y hid ^opn ^ ^yi9 po^nn ison da .nm mrm m:nNnnn .a 

.7>pn 


K 


:Nin Po V 9 pn ynpo tnpo spap ^pj^ 7101 o>^ 9 p >:\y 7 i 7 >n!i 

_ K r K 2 


K* + K 2 

F 20 
AL “ 0.4 


:on ona>9pn >ynp 


m ’ Kb AL " 0.5 ~ 40 m 


:p* 


50-40 N 

Re// 50 + 40 22 ‘ 22 m 


A . _ F 20 
AL K e// ” 22.22 “ 0,9 m 

7nN !m nirpruonw rmiyn p ivn>\y> nasim n* -pnorfc pm) 

-i ’i\ym 0.4 m -i nnai 7nNnv/ pvsoi 20 N N>n o’>ropnD 

. 0.9 m ^ K>n JIIDIKnnn fc) ft? ,0.5 m 


.7 


bo\yn - 6 pwa 


u 2 

W = P-t = U-I-t = ~-t 


:nKii\yDi pin 30 sec 7\y>on 7An 7^iin tnnn .k 

u 2 5 2 

^ R ~ yy ’t “ 3qq* 30 — 2.5 O 


i = y = -L 

R 2.5 
€ = U + I-r = 

e = U + Ir = 

K /ot ~ j - 

Rfiot = R + Rab 


= 2 A 


:kid ^Ay&n 07 m .i 


r - 


e-U 6-5 
I 2 

6 - U 6 — 5.5 
r 0.5 


= 0.5 Q 
= 1 A 


.A 


5.5 n 

=> Rab - R tot “ R = 5.5 - 2.5 = 3 Q 


Rad = 3-R ab = 3-3 = 90 

pp>i *p> no&o^iin nnnn .7 

.roopi rn^in mnran 7Ain Jiminnn ,A -t? D ->o vi vA^nv; 

.n!?ip\yn nminnn oa mop ,mop roiw&n 7Ain uminnmy ^ 
.^Avm D7vn ^7 a n!7ip\yn nmifinn mopo ^ 
nminnn nno 7ni>) o>p7nn nno pp t>Awn ontn t?7Ao toa 

.(n>o>ian 

.mopi ro^in nanp ,o>p7nn nno nn nK7Dn ,7ofco^iin 
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8-i7 nat»o iromra 


7 -1900 


nnon ptn pipn kid nnon *npo *?v nnon ^ m pt nnK^ 

.24 V kid ^ipn 


.K 


.24 V Kin ^npn nnon *i\yKD ^mnn VA*n Kin >n*i>on onvn 
u _ 24 
R 2000 


0.012 A 


*pyn\y iiivin Ai noonaoKn n> Twin tnrt t>>KmP >i\yy tPimnn 

.0.012 A Kin 0.016 a tw Kin P&’tttOfl 


.n 


.A 


:Ri hk 9Y>ni .*r 


u 

R 


Ri - 


U 

Imajj 


24 

0.016 


1500 n 


L 1/2 


ln(2) In (2) 


C = 


ln(2) 


r RC ' ~ " R Ti/2 
i:ny» rpsnKP ontn yun mow 2 *inKi7 :<pAn» k^gi T 1/2 hk 

.^wan 


c = 


ln(2) = ln(2) 
1500 


R- T 


1/2 


2 = 2.3M0’ 4 = 231 nC 


Q = /idt :inpn l7y n>nw poo!7 nnw <pA!? nnno nown .n 

7rtA poon ,*11111 !>m !7i9>pnw ins .7n>p9 >Pn tapn 7y poon 

.!nA> <pa 7 nnno nown p7i ,nnv 


bovrn - 8 -i9oo iniv9 


:-p nK*ii ^Ayon .k 


-WV-j|||--®- 
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8 *190)3 im>9 




!np\un rmyn msu n>mn .* 
.nnp>om 'pun *ittd tw 


:Nin nnP>t>n >tman n*r\yn (1) 

Bi = ^o‘n-I 


tg(a) = 


Be Be 


, , v 1.256*10" e *79 T 
tg(a) =-g^-1 

9.910" 5 

. -—g^- *? pt? mw I t>\y nnjpiiDD tg(a) t>\y <p*n yi9>o (2) 

0.73 - 0.14 „ ftl _ A , 

a = n nr a r\c = 2.95 A 1 


a = 


0.25 - 0.05 

9.9-10 -5 

Be 


9 9 10 -5 9 9 10 -5 

BB = 2 ^- 2 fS- = 3.35-10-*T 


.7 


p^i ,n>iP’t?Ti nsp:i nnP>t?n *i>^ oPnpa di>k >oi*&n rrrvn nip .n 

.rmo N>n nr *nv’N:i ’oi>nn m\yn juasiy 
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10 -i 9 1200 nonwa 


blown - 9 *1900 inn»9 

T)iv i>n n>on> nyiMi n> by mvio .o.k.d nsi> ]> 9 ib>n om b\y hoda .k 
iik nsvn >oaao ntn> n nyiMi .h>hdhb nnAt?o pm >o 3 ao 

.o.K.Dn oa ,>b*PKioiA>t> Kin <yovn ok .nnvmn .o.k.do 

.ntD n>n> nsiwei nnvion 

paonb mw ,*TnK mtno by ysiKrn ,-mrmn n> by nsvon p 9 t?nn .i 
.obn 20,000 b\y nv» nno mpn n>ni otmdd nsnna n>n\y 

oa >oaa» n*r\y nsra pbi ,b*DDn ni>bb nbDAio jmu&n nK*iv>nn .a 
.> 3\ynn b>bt?n nnvno .o.k.d dsi> nt nAiwo >oaao n*w .>3\yn frrna 

pst?nni dhko ,nnv iioa ipD trmn o*itn id ,nm> nm nnoniy bDD .i 
>oin nnAAJin bbAD omb piiKtiw Kin *jum tntD jnspn .ynp dkim 

.nni> *1103 Kin ipn 


:K>n niDAn nnon ipn nwa imiKn nnnAKn 
w = I 2 R t = 40 2 10*1 = 16,000 W 

bD mo*mn vp by npaioon 210 6 J bw n’ADiKno pbn K>n it n>AniH 

.nm> 


16,000 
2 10 6 


.100 = 0.8% 






1998 


12-1 ll aat?a ninnn’a 


o*b>m iina mm - m»na »jna }ib>N\y - n iaoo 

ipi) nuw mmn pP aw ima\y n> Py iiaaAi twain nyam .k ,ii 

.Pi *piN ^ naw na»a\y onpa 

.nint o”oiAaiaopPKn a'PAn Pa nviama pna .kP (1) .a 
P>aa awn mama pa on>p >io>a Kin na>a\yn onpa .p (2) 

.aaina iniamaP 


.am> nPrtA nTOiin n>m 7 a ,anv Pm na>aiun napaiy paa (1) .a 
awn Pt> napwi onpaa ani> Pm Putin awn Pvy na>avm onpa 
jw aapp w .nvnyp anv aiap Kin ap» Kin\y apian pPi ,tnaKn 
poan Py Put? aw Pw naipi PapP na 7 oan 
:a»iw Kin nvtayp ^ina 7111 m avtKa .tiwayn nuoiP imou >a Py ( 2 ) 


= [n - IT’ b7 


n ri 11 

3 Ui + r 2 J 


1 


■ -[ n 4000“ 1]= 1.52 - 1 =0.52 


:o>m> imoiopyn >ovtii 'inNO 
1 


M000 
^7000 _ 0-52 

^4000 0.5 


1 7000 


-[*17000~ 1]-1-5-1 - 0.5 


= 1.04 


o'bim ‘iind min - nThi >p-ia \tonv - 12 )vm* 

18 cm u»n ,B -i A nmpin pn pmono n>:*ho ni n >5o>i>on *piNn .n 

:Nin sos\m m^i o>yAian o>^Ati onmy\y pmon .o 

ACB = 2'yjl.S 2 + 18 2 = 39 cm 
Ax = ACB - AB = 39 - 36 = 3 cm 

vqijd -pam n>n nV on .7nN !7A pnN pinn Nin oonn vnan 
‘ttivii ysion niDormn *in ,nm nmKun msu niim ,mvnra 

.mnin nmKim 

,^ad tuno n’^no nvnV *jns ooiin vnan .3 cm Nin o^*nn vnan .a 
. t?A *p1N Jl>sn0 DDOUlO ^A vniN *1900 IN 

n>^no Nin\y l cm n>n> owm \rnan nn ,2 cm Nin t?An -pin on 

.^ao y^no 

pmn n>rp ovmn won nn ,6 cm n>n> *ah tun on ,nNr noiy!? 

.bAn "piNO n>sno 


- 684 - 



1998 


14 “113 1300 nnnn>3 


ii'jniB np*t >>2 - m»na »p*ia iii?N\y 13 *iat>o iniva 

o>ppm nnKO ,nnv nnmn n>niKn Pjn ooioisn 'pv k> n l noipy .k 
dd ptn ,nm> nsp >x *piK2 on n^K ooioia .nnv t>m nn>sy nno:? 
nnv inan >3^n ^An -pi« ^v; on 3 -1 2 moipy .4358 A 'pv 

5461 A 

E/,. (eV) = v = 0.94 eV :n>to>pn n>A2AKn UK 200 nvsyn nnoo .0 
„ , ... 12,400 12,400 „ „ 

E ph (eV) = — ^ — = - 4 3 5 g - = 2.84 eV :K>n prtStil SVXUH 

E k - E ph - B => B = E ph ~ E k = 2.84 - 0.94 - 1.9 eV 

pp kh^j y>Aon ooioian 2200 p!?i ,3 noipy 2 nnv bm pnnon .a 

.nnv pp n>mn onn ,nnv 

oonop^Kn ^ n>oi>pn n>A 2 JKn ,mop nnv n\ypn jpa^ok ok (1) .2 

.oniK nisoP nnv Vm nno vn*P p!n ,nm> n^m n>nn onnnnoon 
.nt>KOv; pv wn ,v >poiKn n^n oy iwnn rmpi 
ooumn muniK yy yy onann t \k K 020 ,ab yopn (2) 

.ninv» h'p p^i o>VAian 


i^yvnn np>o>a - rrvni >pna -14 2000 pwa 

:oowon n k oitna .k 

NP 93 => Pa 233 => ug 3 

.n^non h*p noon 29001 2 nKo /? mpnonn K>n noon mpnannn 
2000 pt? .2201100 (/?) P 2 o P ^ki ponsP 79m 1120m iPnm 
29002) 00101290 2900 n>n ^Pnnn osPi ,1-2 *p 7 x 00101290 

.91 (>oioko 

Pa 233 P tj233 
ra 9 i Ug 2 

2-2 pp ioioko 2900m 2 hko a m P 29 iin K>n mwKin nip 29 iinn 
! 7 \y noon 2900 ptn ,4-2 a nip 29 nn 2 pp noon 2900 .91 93-0 

: 237 Kin 01010910 VV2A 

TSJn 237 a —» Pa 233 

iN P 93 Fa 91 
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1998 


l6-i 15 ,14 i£ioo rmnn’3 


:ro>irrn :mp jik iom .i 


x = 


In (2) 


ln(2) 


= l.l-10 _14 sec" 1 


T 1/2 2-10 e -365-24-60 60 

R = A N = 1.1-10 _ 14 -2-10 15 = 22 sec 1 


:K>n iift>s>an 


:rm>n\y moip non vw moin pi on>n nx i\uni .x 


- P -X£ - p- 1 . 1 * 10 - 14 * 4 * 10 a * 365 , 24 ’ 60*60 


N_ 

N 0 

E = m-c 2 


^0 


:wpn ,n>oi>p n>rasnn nt?on .1 


wvp <ya n p>*M - m>ni jilaw - is 

I = ML 2 + = ^ML 2 


1 = |ml 2 + md 2 = 0.5-1 2 + 0.035-0.3 2 = 0.17 kgm 


:oion 'pv Tonnn oioio 
:PMin lonin oioio 

2 


.K 


:>n>mn v^nn *n»nw3 


m v d - I-w 


mv-d 0.035-80 0.3 . rad 

uj - — 7 — =- n , r-j - = 4.94- 

I 0.17 sec 


::m>on too tudh pmo hk d\ym .a 


1 


Em* M '2 + md 0.5-0.5 + 0.035-0.3 „„„ 

s Em, ~ M + m 0.5 + 0.035 - 0.49 m 


T 27 t V( m+M)-g-s 2ir \t 


0.17 


035 + 0.5)-9.8 0.49 


= 1.6 sec 


rv\yp np»33a - rvvna »pa i*n\s> - 16 iao» pwa 


w 0 = 0 ; t = 4 sec ; 

8 = 4tt 

:dn twinn 

.H 

1 


_ 2‘8 _ 2 - 4 - 7 T _ rad 


0 = u> 0 t + 2 at2 

==> a 

t 2 4 2 ‘ sec 2 




_ F*r 30'0.5 _ __ , o 


t = la => Ft 

= la ==> 

1 = a = 1.57 = 9.55 kg m 2 

.d 


.miw» tw n>o^pn nuiwni man rmny ysid oian .a 
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1998 


17 16 noon nunm* 


to = w 0 + <*t = 0 + 1.57-4 = 6.28 

W = AE = i-I w 2 - |l w§ = |-9.55-6.28 2 = 188.5 J 

-to mop n>nn o^nn mrvntom nn^to nm> mop mnn nwwn mmuin .7 

.30 N 


tait - nma »pia itow - 17 *1200 p*in*a 


njms a>3*11 P’7o vw nnniyn .nnmn 09 >nK*wn 3’m ton I .k 

PP;a K’n n>:ra *ni v>v ntdiyn .o*nn hk onpn nnoniy *po 

.90° h 7 kid ysiKn wnannw 
.90° -3 nnon hk onpn mtm *inKa !np Kin II mi 
.tnini nnon pa yaio vnan vki nnKn *110 Kin 111 u’m 


12 V 



:o>nnon noiwn nK ooiwi .n 


:Kin tPhnon Pipiy 


v = yj- V 2 + V 2 = V[ 12 + 12cos(S3°)] 2 + [12 - 12sin(53°)] 2 = 19.37 V 


tg(0) = 


12 sin(53°) - 12 


-0.126 


= -7.165° 


12 + 12cos(53°) 

.7.165° -1 upon nno nK nHpa ontn 


(1) 


.A 
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1998 


is -i 17 1300 nuvin>3 


12 v :oitn\yi o’V’oio Pipon nnom yoion n>m (2) 



m ,n*Tiniin in*i»*rn >*r>s moo ni’iinn >nv/ nPipo nnoy pup 

.nno nPipon nnpyn 


VDib»n tnr - m»na >pna iibNW - 18 *iao» piiva 

nisn ,n>nniK nramn K>n Piynn nminn P3 minn Po mon .k 

.»Po>t»Dn Kin onto *wko hid n*nnnn 

V v 12 

i = r =» R = T = To = 1 - 2fJ 

f = 400 Hz ; I = 2 A ,PwoP .nnK n*npi Py Ponoi .n 

z ■ V R2 * [“ L - M = 22 - R2 = [“ L -S:r 

. _ Vz 2 - R 2 1 V6 2 - 1.22 ! 

CO + W 2 C 2tt- 400 + 47r 2 400 2 “ 2 - 34 ' 10 H 


:Pnpn Py rmon hk nom .> 

Vc = ) X C = I-uC - I-27t-f-C = 10-2-rclOO 10~ 3 = 6.28 V 

V L = iZ L = I-VR l + IwL] 2 = 10V1-2 2 + [2 t[ 100-2.34-10- 3 1 2 = 1.9 V 


.mopn Di3ti Kin oipono pi>30 ,kp ,*r 

oun ppi ,pni Pnpn nnno ,*w> Kin nnom osk K>n nnnnn *ioK 3 ,n 

.oqkP nno 
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1998 


20-1 19 naon filinipa 


o*nni tj’^rnn min m’na >;na jibNw - 19 *iaoo ^nn’a 

moa .nn-n\y Pnin PpwaP mw ’iP>jm ma\y m>d na>t>n noaipn .m 
nai Min naim *idmq ^im nvtan niyMa *im> nPm nn^nw Pmn 
mMn Ppvo) miwn mP PPian Ppwnn .-man nai natnna noaipn 

.Ppiyon p ivyay Pita >iP>iin did ppi (nm 

nr map naunn ,nP>y nia Pyia riPipwon Pyvy M>n na>on .Tin B <p .a 
.B <p py mian Pp\yoP <piifian o’>a<i Py aPipwan nP’paaw ma Min 

jimitoo >a pyiy M>n na>t>n .naa’n ynva *irn> toniai vn> tuan .x 
,ani> pp '{nPn *p am> nPni ma>nan\y Paa )pmn 


tmm o>i>mn min - m»na »p*^ - 20 iaoo ^nn»a 

woniyi) L 0 ~i Po -a roaoan *naya G>»iiiMnn 'pPm naan hm poi .m 

(oaaosm yiap rninn nmiiw pi>aa toaniMa 
P 0 = Pa ; L 0 = 0.4 m ; Lj = 0.24 m :on o>nnin 

:Pm pma 

P 0 ' Lq = Pj- Li => p a .0.4 = Pj 0.54 

:Min D’anPn pwu 

Pi = p« + p-g-h = P a + 13,600-9.8 0.24 = P« + 31,987 

P« 0.4 = (P„ + 31,987) -0.24 =5. P a = 47,980.5 

.(nsiKn) vqr*? rm\y ipk mni^n 'lypv runwn n>9t>:>n ran .n 
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1999 


npODD - jirunn BPro ybnv 


1999 flmrr 5 - 14 -^ ama nma 

niTDIl - 'N irtTT 

.1-5 ntmuin tunnn ‘ju irmT? 

,d>idd yno .tid’d ivn voivo ddyjd iiPyn nxpno n’jnp nmy i>at?n 
. 0.02 s pi >mno3 aanpn naipn bn na nib , t = 0 o rriion 
p inn , x ,oipan tx .vdh'? n-oru mw hbn nanpn an*na t = 0 wia 
nyi)B iviod Nin >3i>nn ibioi , t = o ym Jianpn bnxq) nav; nrip)3 ib>wow 

/f»o!w 1P303 niaivjn nnnon binxib .nanpn 


0.12 

0.10 

0.08 

0.06 

0.04 

0.02 

0 

(S) t 1m 

0.084 

0.065 

0.048 

0.033 

0.020 

0.009 

0 

(m) x oipa 


. t = 0.06 s yra nanpn nmna jin ( i3!o ntnon >jrt>y pvn .n 
( jrrnp) 8) nyop hxinb i?v *p3wm "jonon !?n) 7 >mvyin bn dig 

. 1 = 0.02 s, 0.04 s , 0.08 s, 0.10 s own jranpn nn>n» bn 3\yn .3 
(nnipj 4) .onwnnn bn di<P m pyoa vnp ipn 
,3 n n DOOD3 D3VBn\y amvnan van b\y D’DPnn binxib bn nb3\33 3^n .1 

(Bmp) 9) .pin ^\y n>^p)io3 nanpn nn>nn bv 771 vvioi 

.DBiN 3vn - p dn ?nvi3p nanpn bxinb dnh . 1 
(BHlp) 7) .BNT B93p 1X0 73UH — OH 

o’vy*iB3 7N1B03 f nrmno nnmvv inN!; oipy t?Pun3 biti> nunpn ovsn ,n 

ttvYti nanpn i>a ii3>n tnv nin ,p)£pv 
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1999 


np>tt)o - nroan nvm 


'jv mapnoD Jimipn Jirpno !m jin injiq pj<£w iV-l o>oi3n yin *mN 

(Jirnp) 5f J .i3on ’yoin i*un ino .pin 






nfc nt o*niyp ,noNJim m 2 = 2 kg - i mj = 3 kg onoov , b*i a 0*313 >jw 
, li3*nn Jiirro b3 jini Dinfi nun tin nwnb po .nioin 3*30 iiiDn uin jiivsons 



s sy / // /s/s?/'// 

D>N2f03 cpdwi ow 13 , B 1133 pnno din t= 2 s jimji t = o joio bnn .N 
.(onenn hni) nonn 'im ioo 3.5 ram nnuo 3 
(nrnpi 8) .nnuon o>pmio D>oi3n nw 331 m \?mn jnrvno jin 3\yn 
15 N timwntt B 113 'py i?>V3D OlNfl l = 4 S V3") *TV t — 2 S V310 .3 

.HDD >£p3 1311*31 

. t = 4 S VmV t = 2 S 3010 O’DUn J131NJ1 *TO JIN 3V/fl (1) 

. t = 4 s wnj» t = 2 s y>io uinn mn>Jio jin im (2) 

(jivnpj13) 

. B 1130 HQ 10 DINil t = 4s V313 .3 

(jinipj 6) . t = 4 s V3in ion!? d> 313H ruiNii bru jin 3\yn 

(jinip) 63 ) .rising B 113 yi ^o> 3 *nn pmon jin nwn .1 
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1999 


- nmnn rmra )^hv 


ban by rmbro , 50 kg nntww .opnpa n>)”bib .n 
.n o>vtnm nNirwa ,jiiow >iwb vnispa nwpn 
bnnn n>3”bibn bw m>n*n mipw o>pmon 
bann >pbn w pay nnnn .d’hw niowb ay 
.bann non pn nmnb in>3 .40° 'b miw 
(irmpj 13y) . .bann rorvnn tin awn 

,a O’wnna aNinoa ,(>p£»N ymaa) ™ bN ht aapb inn n o>w*inaw mown m .a 

j o’wana -iNinna ,mn m opwmb in 
. o>pin*i rnoionwa oyoi ounp rnownwa oya bann by n>bn) n>n>bibn 
.pnon nwab nboj n’n>bibm ,y*ip) bann o^asan inNa 
(jn*npj 10) . 12 on iynp3 bnnn p D’wan in 3 O’wnn) asn hon3 





3 0>W*in 


*T 0>W"in 


mwpn ban by rn^bibn nnbro r *mN mpoa a 
.i D’Wina iNinaa ,jnomn *rnNb pi p’byn inspa 
,(jvpdn3i) nyup nn>noa now own mm awNa 
oba nswro own cnin "iwnd DbiN yap) Nb bann 

.yipi bann ,nbyo 

(nvnpj 10) insiNna Dim own iwnd ynpj bann yrw 


-692- 



1999 


np>^a - uvunn iibKw 


rpjnpb 033j *T>obn .pi ns n:P3 "onn jissi" ni^nn o>\yiJi:i\y ACFL nb>Dan 
moD\y 73 airman by 3v»nm ,mnpnvy np^ 3 by o^mn 3>*n Nin .A nnpn 

.nnnpn ns^m myy» p’N pbn 
nb>3) nbsi pNn .ypipn bya H nrma pN nna nnv Nin A m>pn po inNb 

.mnnvy inNb nvjty 3 ypipb nynm n>w»n 
N’m f injo pn Jrmipb .usNb nnwn mnbnnn nn»no: A -a 1311b ns> i>objin 

.njoo pru>nb >bn ji^n Nbb nb>o«n by nyi 
on (ypipn >jq) c rrnpm , mg bp\yo by o^jwdh inih A n*npn 


.4 



(nnipj 6] .ypipn byo A nnpjn bw H nawn jin ntyn .n 
( jvmpi 8) . c mipn rwiipn jin>n» jin 3\yn .3 
(nnip 3 12) . r jin 3 vn . R wrw biyn b\y n\yp Nin BCD nbn?nn yup j 

h mm JiN^fOJ F nupjn .b ym bw n\yp Nin efg nbn?on yup .1 

. H > h 0 pju .ypipn byn 
mg "o mop , mg -o nbni o«HN»n n»nn F nnpn oNn 
(JimpJ 77) . DP 3 I mg “b mW IN 
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1999 


boym - nvttin rwra pbMy 


.pis nobn 3Dn by o’nm ny3*iN by ooira o’oiyi pjoby nb3D3 n .5 
.D”b:>yn mbiboon o^y: D’nmny ran 


mno ioi 

(O’O’) 

bibuo ram 

xio 5 km 

nran 

1.77 

4.22 

l 2DVK3 nra 

3.55 

6.71 

2 io do nra 

7.16 

10.7 

3 lovro nra 

16.69 

18.83 

4 1300 nm 


.*ibop by ’y’byn pinn tin mo^po nb* o>nm nysiN >3 nmn 
(nnip) li) (.raram rajyb wrn Nb :3b D’y) 
'ibibott ramy ,p“rs jobn 3313 3’3 d ’b>yo bibpob pmb traonb o^n .3 
(nvnpj 6 j) .m pnb n>ran by nmon iot rara no 3yn . 10 5 km n>n> 

r bibuo rami T -mnn i»t ray sons p*ra robn 3313 by M noon jin nd 3 3 
(jvmpj 8) .{onoDn 3>snb ym *p’N) rm’D inn by 
.p3*o raw nDb ddo 3nu io 5 km iramy ’bjyo bibonn yj prab .i 
, -npn ?3 <pyD3 ray>ny ranon ptb miy ran’ iby ranon 101 dnh 

(ra*np) 8) 

^nimr - 'i i»n 

.6 - io mbNiun nmnn yiby ‘pu m into jOd 

nnN b3b nraynb rarroiyn rant rabbiu my*oN3 ’boyn yisys b’yonb nsn ~rb> 
by raboynn jmunnn . 100 Q by moos muram 1.5 v by o"N3 rabbiuno 

. 20 £3 N’n ywnn 

.yisysn by ’boynn b>yo3 i3iyn D*nn jin nyn .nnn nbbiD yisysb 33’n *rb>n .n 

cnvnpi 5 j) 

psonn pnb yisy*3 poion poonn p3 Dm3 nrmo >boynn biyon rab’SJ .3 
( yi^y^b maino rm nbbn? ny payon mb’s) >d mon .Pno biynn ypyion 

(nmpj 8) . I N’n 

o 
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1999 


t?oon - nnnn nmnn ybnv 


>bo viavs!? 73no 7t»n r n^>^:n bn hdi /nnv pin" !?vg> vwysno >73 .3 

.(nnnn nEnon oipon) non nrainon nttw 
.m 3*m yisy*3 onin bn 3on (l) 
nftwo nsim on ,*iion nnaino Bibbiu >bo mo p b3i»on Bi!?>m >3 rwon (2) 

.yisv:*!? iraino rm»n bon n^n? pi ido ,!?3vnn 

(Bmpj 10) 

oipm) !?>3po3 nraino vn>o nttio >no yuys!? 73n!? ny>:jn i!?>n !>o iBinN .7 

.(7103 

.C»3pm TO>n) 07nn 3*m yisysa mtn bn son (1). 
^>3pn3 m^non >bo 7i3>n o rwim ,07nn 3 mi !?3yon mtmn bn ion (2) 

.3 <pvt>3 bi!?> 33!? nNiivyni ni!?>2)n bn 7o>o pn 

(irrnpi 10 ) 

.7 

(BVnpl 4) .»!?3p" ino 7NB .N 

bap ^v/ o>!?>3po mm!? m t?VD nw py !?y !73Bt>n!7 7 oon ,uiod !nio >o-!?y 
. 1.2 nib i!? o >on>n nopbNnn yi3pno inm ormm ,(o>YnB dn7) 

-Q 
+ Q 

, 2.1 o 6 m 2 nib r\t> !?d *?o noon 130 ,o>ira myu pv inv m !?7io3 odbo) 

. 2-10 7 V !?o dbo 7710 mm!?n pni ,500 m nib Bim!?n p3 pmnn 
(jivnpi 9) .^3p3 niurtn nmiNB bn 3on .3 

pimpi 9) .!?3pn mm!? pa Nmn pioptw !>y bvian >!>oonn mon bn 3on .3 

.0.01 s 7003 pofcrfr p703 !?3pm pnnn m!?!? !npn !?o inKn nfcrta 73iv p73 .7 

(B171p3 lly) -P73H !?W V^IOOB 07117 BN 30B 
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1998 


>a\yn - nn^n m>ra iibK\y 


biunnvy numooNn n*>nin ,B>B3m pb*na b\y >bmm bivo *inibo n o>vnB3 

.8 

.)Dm pbtn mo3b rmo'rop nwawn 



D’b>03 i3t>n ?mpp b3Q3 pbin moD iwo loznoaNn B>mn runwa 12*0 .n 

(mnp) 8) . 7 rawn bn (om\y>n >bi) 
BvnjBnm , 15 o hnn R -ran nnwnn ,12 V nth b >B3on *1330 bv e d"N3h 

.200 n N’n n)Bvynn *r«n b\y b>3*idh 
. nrmnb bdb>) bw jpn>)$n nvt:»jinni nuniDnNn nminn 
. 500 mA mio wxnooNn ,Nbn pb-rn bon owo 
(nmp) 9J .Nbn pbm bon ivuno roBwon Din jinijnn bn own .3 

i))n nnunnv nrora ,bon3 pb*i yn iwno oomonNn noinw doth bn own .2 

(Bmp) 5) .(200 0) b>oid N’n m oon3 mnwnn 

. mA "3 owmonNn bw nbpon BiNinn 3 o’wino .1 



osno :D>3 se nwo Bnnn jvmn bn d ptn jmonnb o>wonn bn pnyn (l) 
,{«pn bon” oiwo) 2n bonn nw 3^03) ("Nbn bon” niwo) Nbn bonn nw 
:nnnn mntn nn”n n>»tnn nb’nno .3333 bvwb hno’ >bNow> nnown ( 2 ) 
bn npnynw o’wonb 'ltnn .200 mA nn”n n>h ro»u)n ^dot ,500 mA 
hotuw pbon n>no nvino pbn nvn owm ,nvu»n ^poo nnnn n>mn 
OITB 1>3 >0Nl>b 3Wp W>W n)B .bODO nB»nw pb7B BlttOn IT nv»0)3 
(Bmp) 11 j) .bono pbon ns) )>ob iwnoonNO 
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1999 


'mvu - nnann su>rn y'ynv 


.9 


tfnsn " 0 >mop!w nmm ; ^>d ,tiwq mpnon mm* mmown n\m» }pjio 
Dn’)>D\y i?ap !?\y 0 >>psiN mni!? w , v onrpnfc !nr>\y D^nupbN d!?>3pd 
. mm!?!? Doawon ow o>!?>bo >jvn , E 'moaiyv/ >!?nvyn mw mw 
. B uioinyv i^nn misi on>P3 *umn , I mt dip o>!??!?t?nD thn !?33 
O’xdith wpd o^moni ,moio\yn !?\y 0 ”ip>yn o>p!?nn onNinn a n n DWYnnn 
13inn pnrmn m!?m ,m>n imnn topn !7\y p’!?yn m^n .o^tn 




OV 


3 D’wui 





1999 bm>n - nrunn y'lxv 

.y - h D’O’vun by royi ,onnupbNn BntbN by 'pNn im b^ysno mon jin nun 
,□ ‘i n D^VJiJinQ *rnN ^D3 mNimw zn y ,x on>:*n BDmn *uy>n ,n 
ynon jin oivn (4) - (l) D>o>ytrBBD\y Birrom nnwn >3*n>D bn yip) 

(uibo) + p’on rmbi z in y in x binh BiyxEND tsh m - by 

.(ou>n) - in’on in 

. E ’bDonn m\yn yno (l) 

. B ’vman rnvn p>>D (2) 
onnupbNn BoibN by ipbp E >bovynn m\yn b>ypnvy ,mpn yno (3) 

/boonn mob numro 

onnopbNn jie^n by ppbD B ’oj>on mon b’yoao ,mpn ivpd (4) 

dtood mob nomnp 

(Bmp) 12) 

.io> ipp nyj onnopbNn nKnbNO p iypp) Bn E nnon bo niKmyn .d 
(B mp) 13) . B n E JimnND v onnopbNn Bmno jin nod 

jod pnoj >oiiQn mon) bppn mnib i>p >boonn mon bn o^bopa U) .> 
bo nopp m D^m nyi onnopbNn noibN .(d 'pyon DNinno 

. R mmo biVD 

. r n B ,E btoonp ynupbNn bo ^ on>n bn nod 
B = 8 X 10“ 4 T , E = 2 x 10 4 ^ 0>P*iyn Pipy R bo pyn BN NS» (2) 

(Bmp) 8j) 
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1999 


bmm - Jimnn ni>hd iibnvi 


.10 


Nin 7 D ovyb .^nh im bw >o))on mvin b\y ^pdinh aonn jin inn!? n^.i>n!?n 


bN nrco *i3>n Nin ,<>pNn bv >v»ion) om-jws pioa *p7Ni iw> b>n )nbi\y by nno 
Duoi I = 3.7 A inp^nysy D*it b>m ontm ,nnn 7ipoi idpioon f mnvyo 7N b>nn 

.ymb onno 

p*on uno b\y a n^oon n>nt jin nm ,b>nn two. r nnra pun non 7 >obnn 
niN*in .. a jin rm oyo bnm , 0 > 0 V 3 non r jin nnv 7 >abnn .1193 11100 
. (ctg a = —!—) ctg a bvy oony troiun pi /pjobw n!?non moivsn nnnnn 


ctg a 

a 

r (cm) 

0.9 

48.5° 

2.2 

1.4 

36° 

3.6 

2.1 

26° 

5.0 

2.6 

21° 

6.3 

3.1 

18° 

7.8 


(jimp: 9) . r b\y nopiisn ctg a b\y 771 \xno .n 

n>by oPvion D»o)ion nmyno ion bn b\y donon tini pson ono nN \?070 .n 
(nmp) 6) . a nnitn tin mvntn iop .(>bo\ynn b)ya3 mi 73iy nw ronn) 

.r b\y nopusn ctg a -b 000 nrp (l) .) 

>ooon m\yn bw >pdinh noin jin ,n ^yon nooiuv; ,77m rmyn iron ( 2 ) 

.'pNn mm b\y 

(nmp) 12) 

r b\y ooiy oniN oy) 7 nN odini oipon >io»n by 71m n>n i>pbnn ib>N .7 
. pp) inbnonw nbNb o>m rn d’bnpno vnv a bw ooiyn dnh ,(I bwi 
(nmp) 67) (.D'pm-’N b\y ooivy o^oiiin niymny niNowb un»nn bN) 
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1999 


m>ra >pis - nrwin npfpi ybnv 


TITTO V 13 - '1 irtTT 

pig *?Dn nnN ntauj tjvnyj o>pip irftNuj >m> *?u irmrt jOli 

. tybani iin n min - y^»n p*ia 


.11 

dh>d) P\y riTavyn □‘Tpnw 121 f o>Qip\y pbudvtv/ ton atonn piiPvy o>w*ina 
iin oinon o >rmpj iin npo d>nsdi toon rpypap t?y . n = 2.236 Nin (-miiO 
k 3 , K 2 , K, nmpj iDiN nunion pi, ab iiNt> nniu* n^nai nnnon lot* 


. k 4 '1 



n>mn) n^npn imnn N>n G c ivhd I tan9 c =»o.5 o rwon .n 
(J ivnpj 8) .miNi? tnunn iw t?vy aayna 
ma\yn manna mara to) fmann!? D’vnnn jin p>nna pjiyn .a 
n>v»a rivals navy ,tmjn na t>y rmpj p o niNa yarn n 'pyoa iiy>n .(o>vmm 

(nnipj 8) . o “O hn^pd *n n pp Jinanpn 

nn>v> mmini >ir>a ninia , o '» nNai>\y ,yin pp nn>’p dn yap (l) .3 

.iatpm umo . Kj rmpp (>pt?n Ni?u *Pn pwa 
k 4 -i , k 3 ( k 2 Jinipinn jwn to >ap (i) i i>ytrjm t?y my ( 2 } 


(m*np3 34) 



1999 


m>m >pns - ftnAan romi 


An 

,□’>5 onnNn o’bmo onmn .25 Hz nnnju *mN bn ,o’Tmjin onnn >30 
Nin nrnpon ]>n pmnn .D”biyo O’bib S 2 *i S| o”irnp) nvnpo ’)on o^ononi 
nvnpib mn^non o>bin mr»nn tin t = 0 y:nn xjio pwbo D’onnn . 5 cm 
onvrnnn ion bn nt ynn .(nm^m i>no >nn) o>on byo nnnn N’on bins^v; 

.D’on >3D byn nm>n n>o rmpn ns&3 
S 2r -5 cm —*■, S, 



(nmpj’5) . 1 cm Nin mpn bn ijtpo bin ton yvrn -non ,o’o*inn ><rby .n 

ns jnsro on y>s ,ibnbo (5) - U) o^ytrnnno nvnpino iidn bn nib n 

.d» 3U mip3 wno in nonin nm:mnn ,nnn mnnNnn 
Cnmpi 7 ) .203 .D>vnm mnioon f A nupin (1) 

(nvnpi7) .pm .oionnn nimoon , B mipjn (2) 

(nmpi 7) .p£) .o>Mnnn nimoon , C mipin (3) 

39.5 cm pmoTi S! niponD 38 cm pmon nNSBin f E n*np3 (4) 

(nmpi 5J 2D3 . $2 mpann 

28.2 cm pmom Sj upono 24 cm pmm mxmn , F mip) (5) 

{nmpi 5) .j?ni . S 2 niponn 

(nmpi 4) .nmpnn nnN m~by *i:nin bin bo T *mnon yn m non Cl) -i 
. 0.4 cm N>n mpo bn nm>o A pupil (mivnbooN) bin nyion (2) 
t = o yinn pm bo n^pnan A mipin pnyn bo *pi otno 
.on'sn by onooo oion . (mN -mno bo pi) i = T yn iy 
.onoNn D’bi i>n mo uni o>nn ’in nmn bin pnyn mnob oonp jmpi 

(nmpi 10 ) 
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mmn - nn;an jo>ra y)^N\y 


np>o*a - p*ia 


.13 


■po hnsijid onsu nbN d nip .omnw omp D’y>£)in ravn hn bv onupDD^ 
moDinuNn o’Nsnin D’o m-^y iOm ,\yovn 71110 o^Qin ,o’onuo P) >:hin:i unu 
^ 7 “nNa hn nv’^^ owno woun D'nopDD3 omnun ompn idh .wovyn b\y 

. 5880 A 'jv 

(Jimp: li) . (5880 A) m 'py 7 *iin 'pyi puio nmiNn jin nwn .n 
mimooun .cn^nn oidn nnnN rmuN mm indd 7 oo!?\y o>\jnnn .3 
•JimiVQ mm 3 ^qih!? o>o\yy DPimn >oiun ,ravyn moDiouN i>\y nnmn 
E(eV) 

' HOI 

0 - -JLV-Z.S. / / / / 00 

-0.99- 5 

-1.52-4 

— 1.80-3 


- 3.63 I 


2 


- 4.78 A 


1 


(5880 A P\y 'll 711*3 ny>!?3) iinwn ipn bw inns^n m "P3oni? inn o nNin 
(Jimp) 21) .ovbnn oidn Pvy nmwn mm jnuo 
. 7000 A - 4000 A Nin n*n) hn ^nn otin Dinn .3 
N^om ov'pn qiun i?\y jim> on>b !? 13 > vniyn 71110 u^oin nmi tin onh 

(nmpi13) . i2vn ! n = 2 nma 
. n =: 2 nmi Nsoi\y m oi>bn diuni rano v) inupbN .7 
nm> nnuj nmi? my> oi^nn oiunw hd ,n!?d^ 7ns ynup^Nn mm m>N 

(Jimp) 5) 
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1999 


m>hi - nmnn ni>ni ybiw 


.14 

, AE/A ,i>Nbpub nysinon -jopn Ji»njN jin indo pjobo Dioinn 
. a ,nran *1000 bo Tvxpmi (ubi> inopbN ivb>n) MeV rmnn 
pn insrib nomn n>niNn into ,oion \> y*n ^\y *iopn ji»vun — AE 
.Cpyvn oniNbpun *iGTO) i>y*u bo noon 1000 - A .yyun bo ooiNbpwn b:) 



(jvnipj 10) .pm * u 1N 35 Br 3 ^’ hon , f p>n >o-by ,ynp .n 
nn>pn nnui *nn> ^|u yyu bo AE *iopn n»n 3 N >3 riN*in .3 

amipj 15) . 2.8*io -10 J *b 

. 35 Br yy*ubi ^ La yynb yprmo 2 ^|u yin) .* 
yjrw bo *iopn jivniN oidoo 2 ^| u yyu bo nopn nmniN roup n»M 

(limp) 15J » 35 Br yjnjn ! $La 

. 21 0 9 W Nin ji>j»oin jpyjna {"no junjvo paon runnn bipnon pounn .i 
noboi U yy*u bo yip>3 bDD rnn , 2 || u bo yipno bDpno m poon 

. 25% N>n psonn junn snb’s) o mm ( > 'yyra mo>no n>n»<n 
.nt poon nponb o>omn 2 ||u o>y*o bo rpoob o>yip>nn notra jin 3on 

(jmipj 10 ) 
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1999 


m>ra >pno - imnn ni’nn 


T)'Vp T)p>)M - WbV pID 


.15 



mpn 


mpn , L idiini m uiunv ,1* imN mo 

■mno Dion ,>pmN nsm nrmon ptmn 
>nyn inapii mp3 Tab m^n vupn 
.mpn!? nainon b3nb nvp 
.{n o’vnn mo) 60° b\y nmn >wi bnnn 
.o>n>it *i>sn nnoi bnnn noo 
g JvnyDi ommn onomon mtyn hvi .n 
(jmipi ioj .bnnn mn>n»n na 

yi mom ,bnnn m o> 3 ron onoo win 
.3 o>w*wn iNinon 
g mwn oouwn onooion thot nv? 3 .3 
n’jibnnnn n>n>*mn nwNnn dn 
( nnp) 15) .mon P\y 
g mooi omnin on\?«*i£>n mra nu3 .i 
rrnpjn won row ,nmpn nvnnon n* 
(nvnpi 15) .Tpn mon bw rmnnnn 

by iniDn mn b>yoo\y ,msb umn mmon man b\y nyunn ibnon dn ynp .i 
(jmip) 10) . 33on .miwo n>n 'in ipp ,bp t mon 
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1999 


m>ra - nmin twtm 


.16 


0.8 m 



0.8 m noimv5» nnm myp 71113 
A rmpjn» nnunn omnwa 
10 cm ioi>7*i\y ,-r>nN k!?o wd 
A mipin . 0.5 kg in uni 
0.4 m 'iv nmu jinsku 


n>nnnn\y b mipin 7*1*7 a mipjno np^nn >i?3 ^inn insm ,n*ivpn rpnnn 


.(onjnn dni) c mipin !?n mypn 
t MN ->p 2 iNn ni\y>nn !?yn iron ^ nonn oi» mu dn nsd .n 

. A rrnpn Tmn i^nd (l) 

. B mipn imn 7 wnd (2) 
(nvnpj 8) 

. B mipn mno ivun !?y n^yon mypnvy nun tin nun .3 

(nmpi 24) 

onamn!? oimjn ,n>an>o nyurt? pom !?v >wn pinn jnra n*on j 
lnyun 7 i?n»n iron rpJivmn nsiNnn >3 ,npvynn n*np£ onu oniennon 
(jmipj 18) . A nnpn n^n’upn N>n b -*y A -n 
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1999 


m>ro >p *id - Jiruan m>ni 


yaifrn oat - >y*n paa 


T ioohz 

■J—e- 


1 


L C R 

Lnnrm_j 


T 


.17 

□noino 100 Hz )>oiW nnn "npn ^>n 

10 flF lW>pW C t>3p ,L ^NTfTNt? Wo siwa 
W nio>i:>n >nvy . 6 Q lirnwnno R nn 
Wpoo ivmino >n)WN'n oipoiWoiN 
,{h o>unn n ni) R iWi nnon upW 


N D’\y*l 31 

>od ,)mn W n^piiso nnon hn miNnan , II *i I ,nunpy >no 3 D>\yiB3 



mnno pa ipni ,*npan nnn tin jhhto , II w I r niaipyn >noa ion yip .n 

(nvnpj 10 ) . non .Tun t?y nnan bn 
( jimpj 10) . non iWoa oW upon nna in yoian onn inn n 
(nmpj 10 ) .Won niNnon jin own .3 
(nnip 310 ) .Won W n>aiNn nrnuinn jin ion ,i 
noun nnpya onh .nonn yy onnm pm nW Won -fin t>N d>o>idq .n 
. non tromm n5 in ppn p*nn upon pi n>W>opan o*nn nosiy hWn 

(nnipi 10) 


- 706 - 



1999 


m>ra - nnxin pbNv; 


to : b>apoa Dnaino , 10 v nip ib\y wvpmn mionw ,}>Gib>n nno *npn bN 
-iwsn mpnn nnnn tin .<o>isnn nm) C bapi L b’bu, 20 fi uiiTOJinv 
nniN a 3 , A 2 , A, onooaooNn dwo r 50 Hz -b nnw o>ma& nwot ,m)vyb 

.nno? onuoaooNn mTonn .on rrasiy 

10 V 



upon jrnnn iund nnon npo rn l >a>opsNn onn jin n*o (l) .n 

. 50 Hz H’H 

noijNna *n>»nb bain) .nnon vab D*nn ya $ yoion vaon tin nso ( 2 ) 

(.no’NJio onwp) 

(nvnpj 13) 

(nvnpj ll) . L b>bun b\y jiimiynn m awn .3 
(jimp) 11) . C bnpn b\y bn’pn jin awn a 

.Obv >a>opoNn nnon m nwb >ba) upon nnnn jin o>bn>o .t 
wh w ipp ,bp Nin on l c o I L , I R o’onno inn ba >a>b vap (1) 

.aaon .mnwo 

nm i , i c , I L f I R jin na \»x\ ( o>on jikhjnh anpo pwa uoao (2) 

. <(> yoion non 

. -non .mnwo ipn jn ipp ,bp l on f numw nouwnn jrnya ,yap (3) 

(nrnpi 15) 
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1999 


rrnro >p*12 - nnnn ro’ra ii! 7 K\y 


trnm p’bnan mm - >vj>an pis 

.19 

,nutt’o!?:> o’do hvj muipn .am oy did!? 4.8 gr nnunw mp n»Dip b’oo din 
n’H D>X 3 n nio’os .ona nom ntny pn inNtn ,cn:>n j nypip !?yo n>yn msyi 

. 1000 kg/m 3 

(nvnpi 10) .jvyn msyi N’nw mN!? nrt>y mmpn yno non .n 
.D’on niTonn Nin (n£D^ N>nw veto) nmtoy nyo m’oipn ^y !?yiow jiimon inn .2 
.ini’ ntrm mnipn nn>n&w ^22 inn nt m3 
.nn”!?y nyo n»3ipn ^»y o’^yion niman m wwid (i) 
i?y ^yiDn n^yn m3 mnwo O’nn vcfc> nnno muipn nyun nyn dnh ( 2 ) 

■ PO) imuipn 

mspnoo n”npn nn>n» nN iNn!? nwy 7 ’io^w 1 - n epoun yin m’N (3) 

, PQ 1 ?(n£J 2 t N’nw ’ioi?) o’nn 71 m rm”!?y nyo pin !?w 

(Timp 3 15 ) 





(nmiDu) nos mmpn iwnd ,D’flo yipww n»nipn p!?n noin nN own .1 

(nnipj 15 ) .D’m 

n’nn nnwo on ^yn nnwy mnn n» 3 ipn on ,mnwn 1 yyv'i -fnmwn dnh .1 

(nnipi 10 ) .222 ? 4.8 gr 
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ttvtn >p^i9 - imxin *iJ>ra ybnv 


20 

nonio nbbun . 500 m 3 Kin bbiin nnow nbbis Jiuono “lmbvy O’vnm 
. 1025 kg/m 3 N’n tpmn nwM .o>n mb nnna onon 

jibbis 

b3D 

d>->q oy 

(nvnpj 15) .Jibbun non tin i\yn .n 
nun ’ipw rnysoNn o>n mb nnno nbbwn pniy tin nwwb ivy^N iso "nun .3 
(mnp) 13) .(ontnn mi) nbbunvy bso pm jwsmn o>mn 

nns Tb DU rvnpi N>n B . (1 Pa = 1 N/m 2 ) 10 5 Pa Kin nscnnoNn ^nbn 

.D>n mb nnra 25 m pnm nN^Din ,b3nn 
(jmipa 10) . B rrnpn (bbon) ^nbn jin 3\yn .3 

. A nnu\y\y nwu my^oho bsm D’mn nsi nN o>wo 
o n n-)D ,yup Nin ,b:>m onr>» by nb’yoD rmnrw , P ^nbn\y nronn (1) .t 
W =s P V wn , v DDDjyy D’ _,> n rowm rnzron nvmyvy, W nrayn 

bDonn hosnnb ns nvmn ,yup ^nba rrrnyn tin iwn (2) 

.D>n mb JinnD 25 m pDiyn □>->» 0.5 m 3 

<nnip) 12) 
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1999 


m>ra is - unnn nnra ppaw 


npwnrnt) - p*\Z 

.21 

inN .^moN-m '*'mvH u ijiin nnw ninno niN^n: b "i a oPdo own 
, 2Vj '!? t?on \>yi nn no: pin o>i»oon . p, Nin un ^nbi Vj Nin nn no: o^onnn 
•7>on >\?3 nhn 7>!?nno B tomi pon >num>N pt?njn A l^ono 

(jivnpj 10 ) moo >o: ,nnv bna >oiun oV?onn own mna .n- 
{jrmpj 15} ?nno >oi pnv ntma mown miuionon o>bonn own mra .3 
own *rnN bo ^w P~v hdunh jin o>ra nmyn nniN3 moos piN3 vviv .y 

•7^nn >a!? omm <pa n on p>sn ( o^nnn 
P ( jntya d>ndi3o) nom uni ^nbn jin oo^nnn ow ray onom !?y p>* 
(nrnpj 15) .’own n^no: m!?nnnn 3*03 (Vj -i 
. 7 ny>np jin pn: *ijvp n^vn nray nyra Do^nnn own mwa yop .t 

(nrnpj 10 ) 

.22 

/pon'Nt? 7>!?nnb (1) snnan in n 

.pan i^nn^ ( 2 ) 

(nmp: 10 ) 

— isnb nNi V 2 -1? V t -n bono nsdw >!?n*pn u !?w :no) tin rmwb D’sn .3 
? 7 ’on-N^ p^nna on pon 7 >^nra oi onwn nn yaa!? inn onh . P 2 "1? Pj '» 
(mripj 10 ) !Ni? yno - n ^7 on ?>inwn yira 7 ~na !nann nn — p on 
. 0.92 kJ t?w nroy nwy imowonnaw 70 ,W 3 N>in pwn owonn ^n*pn n .1 
ntnmaw 70 ,’rtmnnn iniN ion! ’own usn2 owonn unw idh'j 

. 1100 J nray nnwy: 
(nmp: 15) .nno awn mtnntn nya Din o!?p in wbo nn dnh 
p 3 b 400 K bv miononoD UNO pa rt?yion oin nnan mo o pnu tnwn .1 
onn iiNonn 105 kJ ihn ntnna nara nnann . 200 K !?w mwaonoa awn 
.mioy!? mom nnonn oinn *in> tin .ipn naNn!? 40 kJ mt?im 


(nmp: 15) .mun nn nnon pn>n dnh 



1999 


m>ra - arum nwa ybivo 


n»yia mw - p^a 


.23 


nproon nun rnmorpn nponm nuo ivnnn yi irrnn y>* ■* 

(nvnpj 10) .n>))Di»)n 

'jy )>du .inrpno b\y n>^p)inn t yu ^vy noon hunwn dn intied *p) .n 

(nnip) 15) . m G nnuon non n ni c -»wn nmnn jin on^n 

nonn\y nb>ni f D>iaiin onnon D>wn o>)wno no onon dn Tim "pnbn .y 

.nnunn mm n^nn onn inN ^n 

.-nnt>rt? rpon> omononn tdn !?n bv inrpnn >ti> dn c myram Non (l) 
uin» nnnynn ooionan *rnN uin>no !7*m dn c nmmi Non (2) 

.rnNH yonot> rvnnan 

rfrvn mND yionD> rvraan oin” ronynn *inN yono ^vy noon >d hnih (3) 

,V?o nrvonn r»onn 7 >o 

(jmip3 25) 


-711 



1999 


m>ra >p 7 a - nnAnn nvra yfonv 


.24 

Xj mipji ,{DNmunn) D’pmb upvyb mnn x = 0 mipji jinsoi yiNn *1173 !?y 

° ,pn1 ^ nvnv bo no>bp mo nsoj x 2 mipjrn ,miopn iwnn jin^bj 

nupi n>bbn .(o>vnji hni) 

0-6 c _ ( -^ 0.8 c 

*- L y —- 


no>bp mo 


DNrrmrm 


mivypji junn 


x 2 x = 0 x, 

.nop-i moo jvbbnn o»o m mn , x = 0 rmpjn bvo nobin mbbn t = 0 urn 
nopin nn’nm ^inh irob TPOn> 0.8 c wn nopm ikpo nrwb jpbbnn jivpho 
.{□’ unji hnd rpbbnn Jiyun )iPib 73130 \\vii yim wib n>on> 0.6 c N>n 
x 1 bwi miiy jvbbnn jin hnvi x-o-i nidjh non t = 5xio~ 4 s ym 
.o»Tmpj bNi o><mn bib on^nn . x 2 byo nabin nopin tint 

:Jin ion ONrvnimn noisn ’ub .n 

. X j (1) 

. x 2 (23 

.no>bpn mob mwpjin mmi yi prnon ( 3 ) 

(nvnp) 15 ) 

7 dp bm ivbbnn o>>o tttxpo no’bpn mob jvnopjin junji yi prnon dnh .2 
Oivnpj 17 ) . go) t(3) h <vyoi nio>no pmono inn yep in 
> 3 Db mivupnn rorm byo imiv Ji’bbnn jin hni> ivbbnn o»o vno *11017 .3 

Oivnp 318 ) .no’bpn mo byo miiy nopin jin hni’ Nino 
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1999 


m>nn >p*ia - uman w>na yibN\y 


np^anppN - »ytw pna 


nirbs ip bv> !?in *piN bw jpb*r>NiPWpn nujuemn tin *injio n D>\y*im\y «pan 

.nbiso imyo ud\do 'tond p>» bw 



.25 


nnN bob . 6563 A mn nnyon b3pnm> p>on onvpDtn m ip bv> bin pin 
bv nonn izno 3>3P >biyo bibpn ijiin by on 1 ) om ,noD nniN joiynn ^jido 
□>3DiDn b\y nvunn *nv>03 nmy JiDiynn bK n»Nin ip >d run .jmynn 

.(3 o’vnn nm) 



2 own 

mrora iiunpv ,33i3n o>»> 13-0 pin p*m oh <n o>vnn) run irnyn ynp .n 
(nvnp) 8) . npn .woo pmiro in vwn -inab mpno /p» 

(nmpj 10) .’biyon bibona 33ian jii-phd b*m riN 3\yn .3 
iNnnn ,jmoj on^ jiaiyoa unnno ppip .iiranob n o>unn jin pnyn .) 
pm i>3b m3 .pm bw n>*pJio3 n”Nm ip piNb 33ian bv Jinmnn aon tin 
iufto i 3 vnb nnmon 3>a*i jin m3 .npjiynw ortnmv m i»a rmo-rop ijiin 
( nmpj 12 ) ,on>sm by D>nopo oony ps .umn pmno 33i3n 

(jimp: 10) pbivon bibonn oim jin 3\yn .i 
(jrrnpj 10) .nbioan riDny&n ’33i3n inn b3 b\y noon jin 3\yn .n 


-713- 










1999 


m>ra - smaan nrra 


.OWiD ^UIN ^>0 H-R JUD'UN'l *|’30^ 



iHOiwnn n>s onnionn o^nn jin run .n 
. jvinopoo np^nn (1) 
.(ji^i!?dn) o^rnn b*m (2) 

{nnipD 10) 

.1 n n ,n nvjnNn numoan jrmnp!? on»on onmnn }io ihe ynp .3 

(jimp) 10) 

nnionouno ^"Py^N ,nn^i rvn’nn o> n nsnpn nsojo 3du^ ynn non n 

(nvnpj 10) .nDWJ ibo 

nvo jin no .} n a ,n Jvnnpt? UTirmonn i^nan -pnon onoo nun .1 
(jrmpi 10) ."ipv f > »n>y!i»D :nbw anm non nsup 
np^raa anno n nsupa o>n^iq n> "i pw nn: vixi ynn non ,n ; 

(jrmpj 10) .Bn o jrtrrapDO 


.26 
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1999 


m>rn >p39 - jinjan imra pbno 


pins - p *la 


.27 



Mn ^‘ bo npibsDJinn o>o*in 7>)ob 

. M(x) = x 3 - ax o^wnn nnoon 
Toon nvnp) jin a nmoNn nos .n 
a, u 2 a 4 '" 1 (nmp) 9) . x 3 - ax >l£)>on bo 

(Jimp) 12 ) /non \ a 2 < a < a 3 Dinnn a bo o’my Toy >io>on 7010 ino .n 

.x 3 -ajx >io>on mny x n (n) bo nmpn <pi ooio (1) .) 

, Xq ’Jibnnn 7*iyo x 3 - a t x nD>nn bo jiv:no>Nn jin o>b>njin ( 2 ) 
jin (1) > *pym noonoo «ptf> 70m .(1)) yym nnmo x 0 fivb nnpn 

. x f (n) nwnnn nmno’Nn 

. x 3 - a 4 x >iD>on -nay x n (n) bo nmpn 7m oono ( 3 ) 

, Xq >jibnnn 7*iy» x 3 - a 4 x >)3>on bo Jivanown jin o>b>rmn ( 4 ) 

tin ( 3 )) 7>yon noonoo 7Ub 70m ,( 3 )) yym *inmo x Q 7iyb nnpn 

. x* n (n) nioinn ninnown 

(jimp) 16) 

jin o>bnpm , x Q >jibnnn 7*iyn x 3 - a*x >iD>on bo jii>2no>Nn jin o>b>njio .1 
jTPSiwcn jin D’vsrm , x Q ijiino mo D’b>nno . x 4 n x 3 , x 2 , x, oonyn 
• x 4 ^ x 3 . x 2 * x 'i D>mvn jin o>bnpoi ,}>nono imN by ’)£>>o ijdn oy 
. oq) t x 4 n x 3 , x 2 , Xj '0 o»io rm x 4 n x 3 , xj», xj -o pj)» dnh 

(jimp) 5 ) 


7010 nunn biboob) m3) rroo jrmbsajinn jin own Nb cpouo .n 

.{'lDi, 32 , 16 moo 
nniN niNib nooN-’N yno (1) 
rpiN niNnb o>2m on Jiioyb 7ns no (2) 

(Jimp) 8) 


\ 
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m>n:i - unarm nrra 


,nowD Mirnn nywm nu»nt>yo w yiinwi .in>w t?y popi? >\yoin pp -ma 
.npvyb iww A Jiyiram yup T nl?vy mtnnn pw 
*ipw T >d h *mDn nma jin omio a !?\y *py ^ my 
nnnon iwnd f A !?w rpspjia:) topnnv nnnon jin injib pj«£\y n D>vjnn 

.o’unm jr>y>oio p>N nimwin 



my i»tn t?\y rvxpmo irtnvn naia ^ iron ran ^iy inuiq 3 D>vnm .n 
otow , A bvy omvn rrnu m v>* onlwn jituji !?vy nnnra A nynwo 
(jmipj jo) .nmn i?vy niPiPn nywin N>n 2 o>vnjn irwinon -nmn nyun 



yPiv 

*ito 


Ucan Tiaya nbN\yn i^on ab o>w) 
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m>m - iirwaii iu>ra 


nN o^apm ,nrjiy T !?d h imn nan jin omio a = Aj my .3 

. h 0 , h, , h 2 ... DOIVn 

(nvnpj 10 ) . n n>3pm:> h n /iron b\y raun jvnna anpo <pj udio 

• •nun ijpuind M>n m-iyon mrunn a 5 ~g bvnv A 5-vy *py my onh .3 

Oinipj 5) 

nrmn \y*rn» DV?>nno . h n (n) jin o>rn»i h 0 raua o>!?>nno A = a 6 my .1 
. h^(n) , n ^ n:mn dn omim r li[, mwi mp 

.toipnnw Jinnnn moivn pjobvy n!?uun 


n 

h 

n 

h' 

n 

0 

0.7001 


1 

0.8188 


2 

0.5784 

0.5781 

3 


0.9512 

4 

0.1818 

0.1810 

5 

0.5803 

0.5784 

6 

0.9494 

0.9511 

7 

0.1859 

0.1813 


.:nmN>b inyo dn nun (l) 
.unyowo >nn *nun ( 2 ) 
(Jivnpj 15) 

nmpjn nN d>3S»oi ,nnju T !?n h iron row tin D>rno a - a 6 my .n 
PQJ .yoittn 3mo3 nyunn mon hnt’ t>n "inun .nmvan ysnon jmm 


Ormpj 10) 












1999 


(Unseen) opn miya - ftnA^n m>ra pbao 


ibi* ii^ioo iiTpn - ipn jmyn 

(nnipj 10) n>Mt 7 >an naivan n»>ia nw»n g>n 

:ObNO nvranb okjioi ,2 o>oijn mNinon Jimoon roiyon n* m3 .1 ('p) 10) 

;ini*n niysoNa )p uion n* pin .* 

onbionn oibi>o 73 oido jin 33101 t in)nnn mob anp *)?n jin 3 *n .1 

>b3 nunnb bun nboioono 73 ^nbion mob 32103 n’o> omo 

? pbi 03 y>sno 

73 ,010b nnno 730 toon by (»"t7 30 mi*o) bnon nsp ri* nio .1 
o”o 15*3 uibin ,}nbioo mob 731*0 ,owb bnpn n>n> bnooo 
f n3>b3n myjo*3 pbiob isn n*i baion jin pm ^nbiob ^ino 

nboioon oino iy (miN3 ny>n) nboiono nobn i>byo moo jin yvo .1 

-> 33 * n>n>i ,bno 3 yi» 



(m*npi 40) »)wn :>w n 

hni) bnon yiu 13m oinn no 3 nni nboiono bo , L ,711*0 ji* hid .2 ('P* 5 ) 

, l =_sninon n*2nn n* 01011 ,{b>yb 2 o>om 

nynp wd i*nb H 3 .io> ip ounoo nmbi ,nbv>ioo jiinijiq 3 o>oim .3 ('pJ 5 ) 
.b>yb 2 7»yo3 7>nnn»b onjioi , L ,711*0 m mn ipn by 100 , L n* 
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(Unseen) npn imiifi - nroan 


o 

jiboiow ^ &>*nn - 3 Dwm 

wan nso” p>n .4 o’vnjn -mmz , a rmpjn p> iron jin omnvo .4 

mriw jihn rrron own 



B 

4 ometoi 


tin jravfc i>^y r d ,pmnn y& , T ,“mn»n yz iwpn jin yup^> ya to 
^ my .(pn *pw^ iniNn impo nw o»m« wo - d ;P n_inn 
nn yi3 p'z Tt?y) .JirmJi n ^ , t ,imn iv» bn in*£ i^y nw d >v TU> 

{.n 133V 


C'p) 5) 


.5 ('j?J 20) 


'jv jn»n>n nvnoyn vnlwa nnn»n jvwcnn bn Divn> ,nnnnn tin vxz 
.<nvnoyn ’Wo\y o”intn nmn> ^cnn) l ntno 




1999 


(Unseen) npn irnyn - Jinwn iwrQ 


•*vnnn fittiYinn 

T 

( ) 

t 

n 

d 

r ) 



v ) 

1- ) 
































o>awmi nwjwi :i nbat? 

own rPon^a rrron 'zv , T pnnon )ot bn d !?\y 7iy !pd luy .6 (*p) 5) 

wrav d»utoi im»n> odih) l rtoo ^vy no’Nnnn rmnja t oiy pin 

.(irnoyn 

n;7t?ni ,nnwni> *it>»jn ♦Nsmi pi ntiNfinn fij>na •>yj»t>io nSn 

(roupj so) fiijppg 

»"i’"bv in >3 "i^'w nboiuKj i>w , T .nmon pt o niNin!? p>j ,nniNnn -\nv 

(1) T = c + njl 

.(rmyon o>yi3p d>*iox)io3 >i!?jtU ynp Nin c ivjn} 
'ypvnn >vpw 3^Dn rf?oionn bvy n»oon n>nw !ra nni> p>na hnn ; an>p 3 paj m ->\yp) 

.firm mop 

Nin T innon yoti ,’ibn >rP3n runv/nn Nin d pmon ncm .7 ('pj s) 

.nNP^ »>n d-b t pa ivypn (l) w io->v ( >^nn njiwon 
mnvyoi? T )’□ “ivypnw id , d b\y rnspjio Nin\y yjnn ruiwa nnab -pt?y 
mnyyo^ o*Nrwn >io>an nin 7 —n o^'iu’an pno ht>n rprp vnnn 

IVIDT) 

d 2 .* 

1 .a 
g 

Vd J 

tnd .7 

'iv n>i7NO\yn rrnoyn vywin ,vnmrp nm vnnn njwo!? no>an dm own 

.1 nbau 
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1999 


(Unseen) npn im»D - nnnn ni>n:i \tonv 


.winn mjwon oiy m 1 n!?3\? !?\y Ji^Novn rmoyn oivn ,n .8 ('pj 15) 


* .vy-rnn rmwan >3*iy mapiiDD T ^?\y *pi uuio ,3 


mpoa a vmwnb >dwi now n\?n>^D w> ? -nova) 8 nojav nmrtron "i”jn yy 7*»n jin 00-10 

,wop!?K myjiDNn in fpnsn 
manob umk «pafci avnon o>o J>y )nn npaio p’amb icpn ,oiwp^H i!»t>»*a vonva *pn on 

.ni»nan 


jin “i3un »^>y^ (i) >v>TiNnn -ivy p'? jvwnjio jmnnn jiuuui on n .9 ('pj 5) 

/[TOWJl 


.38 h^nyo novnow nvy>n jimwo jin oivn .10 <'pJ 6) 


’tinsow *«nn rwomo c >vyDinn *n>Nn rnya^o no .11 ('p* *) 


jin 33 on , 7 ’imno nvNsin >«ri?y jpvomn rfr^n imnn dn awn ,12 ('pj 8) 

.irawji 


vn ,mop # rtni -mnan yo* mnoa n>on>n (»nN>ivyn») nwnimN dnh .13 ('pj 5) 
?<o>yop onmyj onottian 3N\y) d pmon tin o>!?>u» -whd njnvyo h)>n 

.7J13Wn TIN po) 




1999 


nvaio imwn 


1999 - nvaio jiiaiwn 

v 0.08 = °- 8 ^ v o .io = 0.9~.a v 0 .oe = 0.7^.N .1 

H^A.n a = 5^.7 V 0 .02 = O.S~ v 0 .04 = 0.6 ^ 

a = -2 ——•> .A a = 1 ; T = 33 N .3 T = 30 N .N .2 

sec* sec z 

.nomrt i»o 0.5 m hx )oo <jun .t 

T = 266 N .K .3 

R = 10 m .A v c = 30 .n H = 45 m .K .4 

sec 

i_ 2 3 

M = .1 T = 0.204 day. 5 .5 

I = 0.0214 A (1) .7 I = 0.0136 A (1) .1 I = 0.0125 A .N .6 

I = 85 A .1 E = 410 4 ^.> E = 8.610 6 J .1 .7 

0.675 .7 I =55.8 mA .1 R = 90 .3 .8 

v = | .1 -Z (4) +Z (3) +X (2) -Z (1) .K .9 

R = 0.18 m (2) = (1) .1 

B E = 2.9-10 5 T .1 .10 

N5 (4) p (3) N5 (2) N5 (1) ,1 .11 

d”in(5) ntnm (4) noun (3) ton (2) run (1) n .12 

E 3 -E 2 =1.83 eV .7 N5 .X E 4 -E 2 =2.11 eV .1 E ph = 2.11 eV .H .13 

0.377 10 lo J .X AEy = 2.7810 10 J .d 7J1V 1W Br .K .14 

n = 2.12-10 20 .7 

V 12 3 e Me 

T gL X a = 2 L - n T = 2 sin(60°) K 15 

N = 8.57 N .1 H b = 0.1 m = 0.45 m .N .16 

ppn .n R L = 2 n .7 L = 0.2533 H .X 0=0 .7 7ipon nno-l .K .17 

C = 1.59-10 -4 F .X L = 0.0636 H n I = 0.5 A .a .18 

571’ (2) 57A> I c ,pp’ 1 L ,ruiw’ N5 l fl (1) .7 

ruwmwn.7 iiru ion .x n <pi (3) .a5 (2) n .19 

W = 1.7810 s J (2) .7 P = 3.5610 s ^ .1 G = 512,500 kg ,K .20 
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2-ii *i9oo nnnnn 


np*»o - i *1200 inn *2 

Into pm *tond ,yop yunP nysioon nn'non N>n nnni im'niD .n 
nr nivyyp unPnn vw no Pa ,D”ini tanim nP pn inMo ,09NP 
:»mti pm nN Pnon pr yopa nysion nii’no awnP 





_ Ax 

0.048 - 

0.020 


m 

Vo .06 * 

* Vo.04 

- 0.08 

At 

“ 0.08 - 

0.04 

= 0.7 

sec 




Ax 

0.084 - 

0.048 

= 0.9 

m 

V 0.10 - 

* Vo.08 

- 0.12 

At 

0.12 - 

0.08 

sec 




Ax 

0.065 - 

0.033 

= 0,8 

m 

Vo .08 s 

* v o .06 

- 0.10 

At 

~ 0 . 1 b- 

0.06 

sec 




Ax 

0.033 - 

0.009 

= 0.6 

m 

Vq. 04 ** Vo.02 

- 0.06 

" At 

0.06 - 

0.02 

sec 



_ 

Ax 

0.020 - 0 

= 0.5 

m 


v 0.02 * 

* v 0 - 0.04 - 

At 

0.04 - 0 

sec 




123456789 10 11 12 

:ipn viqto N’n nuiNnn .*to> ipm anNO nyinp nuiNnn .t 

_ Av _ 0.9 - 0.5 _ m 
a “ At “ 0.1 - 0.02 " 5 sec 2 

7 \yion niani anNO mopi naPin naiNna Pin ,nP*tii naPin nn’non .n 
.ppi *yPm Dia’wn ia II <i*n pp Nin i*nn .pp g-sin(a) 


flp»32tt - 2 *1200 11111*2 


(own mn’non) miN *pion nnno *p ,Ppoo ’ivvn nsdj a inn 

•.iPponP mw 

SFy = 0 => T - m a g = 310 = 30 N 

:trann ooP mnn d’onn ,Pa a*rip ,00101 
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1999 


3-i 2 naoo nunrpa 


F + meg - T = m 6 a 
IS + 2-10 - T = 2a 

a = 1 ; T = 33 N 

sec 2 


1 _t 


B 


F Umfig 


T - m^g = m A a 
T - 310 = 3a 


:p niHiiwon >nw 


:nvi minivan >n\y ima 


0 + 210 - T = 2a 
m 


-2 


sec^ 


:p minivan F = 0 ‘ivnd .a 

T - 3 10 = 3a 

:mn imam 
.nviNnn <iiAnv inn (-) -n myova 


.nmsyr? *ry <iun mvv prison nK ivm 
:<inn D^rpna nsiKnn pbnn 


.7 


Ax = v 0 t + j■ a’t 2 - 0 + 2 1‘2 2 = 2 m 


v 0 + a*t = 0 + 1-2 


m 


:mn mmon mmnan 


:<iun oipna nvn p^nn 




Ax - 2 + 1“ 3 m 


:mn miy <iiAnv pnnan fc) *td 
. nasnn po.5m pb ,miai <ir*n 


n - 3 naoa ^niva 


2T*cos(20°) 



T 


T- sin (20°) 


:mn mmsn onnn 
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1999 


5-i 3,4 imnn>9 


SF y - 0 


2Tcos(20°) = mg => T : 


mg 


5010 


2*cos(20°) 2cos(20°) 


= 266 N 


V* n\ypn ,n <p»tn unmniy .>a tPvnm nmnon ynp> omn .i 

:Kin mmm mnm&n 

T= mg 

2-cos(a) 


nbn> mn>n)on p^i ,nni> pp cos (a) 7 !) ,nm> rPm a mmn\y toD 

.nm> 

7i>n ^pw&& rPm nlw >d! 7D n^mm mnn&n\y iimn ynpi ^snn .a 

:nt?tP nsiNn npQOtt oa Nmi nn*ta 

EF y = ma =» T - mg - ma => T = m-(g + a) > mg 


np>30)D - 4 naoD inn>a 

H = j-g-t 2 = ^ 10*3 2 = 45 m riwainn ^ o>nmn >a !7V .a 

:n>A“iiK m>o>w o”pn» 7iD>n pni *ihkd .n 

m-g-H = jmvc ^ v c = V2'g-H = V2-10-45 = 30 ^ 

:10mg -t? niw n*rmn nnnw nsjoi by limn p .a 

V 2 V 2 y 2 

N - mg ~ m-g- => lOmg - mg = m-g- =* 9mg = m-g- 

r> _ v 2 30 2 
R “ 9g ~ 910 “ 10 m 

:n>^yo nymo niman Pipvo ,t 

y 2 2 

mg - N = m-g- ■=> N = mg - m -g- < mg 

np^5» - 5 7 qoo jniva 

T 2 _ 

r3 - const. :n*79p b\y >\y>b\yn ptnn .k 

:o>nn>n p mK bD nAb t>n>n s)H n\ym 

Il-LZZ 2 -0 01]7 ^ 

R3 4.22 3 1 [10 5 km] 3 
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6-i 5 rmnn>D 


T| 

Ri 


3.55 2 

6.71 3 


0.0417 


day 2 

[10 5 km] 3 


T| _ 7.16 2 

R§ 10.7 3 


0.0417 


day 2 

[10 5 km] 3 


T| 


T 2 

R 3 


16.69 2 
18.83 s 


= 0.0417 


day 2 


= 0.0417 


day 2 

[10 5 km] 3 


[10 5 km] 3 

R = 1 

=> T = >/R 3 0.0417 = 


[ 10 s km] :Kin limn .n 
\j 1 3 *0.0417 = 0.204 day 


GMm 0 

— 2 — = m-w 2 r 
r 2 


=^> M = 


w 2 -r 3 

G 


nyiMii pom pino 

■2«f |*3 

T J 4 < tc 2 t 3 
G " T 2 G 


.A 


.n^mn ntJGi ynpnw pvan wwi n>n> nitnon pt .7 


b»\yn - 6 naoo pwa 


i = 


e _ 1.5 

R + r ~ 100 + 20 


= 0.0125 A 


.N 


PpQlfc _ I 2 R R 20 1 

Pypvna ~ I 2 (R + r) " (R + r) “ 20 + 100 ~ 6 


. ei+e 2 1.5+1.5 

" R + n + r 2 “ 20 + 100 + 100 " 0,0136 A 

Ppgltt _ I 2 R _ R R 

Pypvm I 2 (R + ri + r 2 ) (R + ri + r 2 ) < (R + ri) 


K>n umpon n^ipwn nminnni iuh mpo t?\y p7 Kin .a.H.on 

.^ipoi nminn 


I = 




R + 


*~1 * r 2 
r i + r 2 


20 + 


1.5 

100-100 
100 + 100 


0.0214 A 


.7 
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1999 


8-i 7,6 -iaon nunsi's 


Ppaio 

Pypvio 


I 2 R 


R+ ill_i2) 

r i + r 2 


20 


[ r *TTtS [ 20 


100-100 ] 
100 + 100 . 


2 

7 


- 7 -laoo 

d»^’>i>i d”di>n d»Vov;n ddyoo ttinn *iian 7 bAit>on <in Nin Pdp 

.dn>i>d >^o\yn nno n*i>n> in 


.H 


S 2-10 6 

C = e 0 e r5 = 8.8510 12 1.2 -^q- = 4.25HT 8 F :Nin *ipn Pld>p 


.3 


E = jCV 2 = i 4.25-10“ 8 [210 7 ] 2 = 8.610 6 J 

:(>Pn\yn rrriu kid E m«y !Pn7nnnP kP) kid ^ownn n*wn .* 

E _ V = 2001 = 4 . 10 4 N 
*• d 500 4 1U q 


F = Eq = 4-10 4 -1.610 -19 = 6.410 _1B N 
Q = C V = 4.25 KT 8 2 10 7 = 0.85 q 
Aq_ 0^5 

1 _ At 0.01 85 A 


:mim inopPNn Py man 

:Kin Pnpn iukd iyonn 


ba\yn - 8 *iaoo ]nn’a 

npy .yn nin\yon -nidi *ni> qi^on roop tn>m pPtn moa 

.looiaoha fiN’ipn roopi yyni dim pp ninwon -nin nimn 


.K 


r + R 


R =? ~ r = 0“ 15 = 9n 


12 


r + R 15+200 


= 0.0558 A = 55.8 mA 


.A 


55.8 mA - pn .500 mA - .7 


[500 - 55.8] - [200 - 55.8] A 

500 - 55.8 - 0.675 
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10 -19 rmm>9 


- 9 inn>a 

-z - ’V^wn aoi>ai>nn ampna Kin >^»v;nn ntwn pva (l) .k 
+x i’i! )iim mid ,Pkow t > PPa >s !?y powon ntiun iiva (2) 

+Z ms - ’Pnwnn mm pvaa -pan pnan Kin >Po\ynn man pva (3) 

-z xm ,P»Piu iyooP Pkuw t> yi?a >9 py ,>a:nan man pi>a ( 4 ) 


qvB = qE 



.21 


e-v-B = m- 


E 

_e_ _ v _ B _ E 
m pR “ I^R " pR 


.A 


e_ _ JE^ _ E-m_ 2*10 4 *9.1*10 _3i 
m B 2 R K e-B 2 1.610- 19 [810“ 4 ] 2 ' 0-18 m 


b>»wn - io iaon inn’s 


r (cm) 

2.2 

3.6 

5.0 

6.3 

7.8 

(m^yn) n>m 

48.5 

36 

26 

21 

18 

n>mn ctg 

0.9 

1.4 

2.1 

2.6 

3.1 
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11 -i io *1900 



*?)pvn ’oaajdd tmm b^Ai irou nnnn 
.t?>nm pan im !w 


.a 


:Min ^7>Jin >o}A&n rvtwn .a 


B P 

7 4 ^ Q — row r !w tvsp^dd ctg(0) !w <pAn yio>\y 


_ _ 2 • 10 7 • 1 _ 2 - IQ" 7 ■ 3.7 _ 7.4 • 10~ 7 
1 r r r 

ctg(9) = gj = 7 _ 4 E 10 -7 


ryiavyn dm laino Miami 7y liDiito 

B e _ 3 . 1 - 0.9 

7 . 4 • 10 -7 _ ( 7 . 8 - 2 . 2 )- 10" 2 

Be = 2 . 9 - 10" 5 T : 1 N 5 K >1 

mnwD s pNn im 5\y >paiKn 3>:nm *sfiM»3 o>3n\yo i>n oo*iyn .*r 

.pan *11*15 >ia 5y n*npi5 mipin 


o’Mm iiNft mm - m»na »p*ia pbjw - n laon ^m’ a 

n 2 sin(a 2 ) = n i sinCo^) m>l\y 'iv 'DV plftfc .H 

ni sin (a c ) = 1 sin( 90 °) => sin(a c ) = ^ ^ - 0.447 

a c = 26 . 57 ° => tg(a c ) = tg( 26 . 57 °) = 0.5 

p ntyn*? nmwD rmmn n^Kn\y m-npa iirna nasoi P 0 rmpan .n 

.0 rmpm 

p » in 0 ' 

8 

O 


- 729 - 






1999 


12 -111 1900 jvmwo 


rmpii pa 9 > o ntipjn p ksivi *iiko na .no rmpi no»p kP ( 1 ) .a 
l’a pnnon .nnipin pa pmon rpsnoa Prun 09a yiA 9 i> *j>mi Kin Ki 
mipiP pnnono nir »9 nt nmoo 2.5 -o *p .inaaoo 5 Kin nvnpin 

•Po 

A>A 9 n Prim 090 mrmnn ppm *inKO ,in n*npi no»p kP (2) 

.AB noioKn nsmoa 
.0 nmpio nPKQo nmoo 8 JiKaom if a nnipj jio»p p (3) 

VA 9 D ipiisn ppn m>nP nmoKn ppn >a in mipi no’>p kP ( 4 ) 

.^fiin 09a nnv’A 9 09P noioKn nsmoa 


o>bAni aiNn min - rvvni >p*ia ii 1 ?nw - 12 latp jniva 

oon o’ nimpon 00 pa Pa *t*hk Kin Pa mrprn »no pa pmon .k 
^A n *t*iik nn ,5 cm Kin nrnpm pa pmono pi>ao ,pPi Pa nin>rn 

.1 cm Kin 

■ >avnn K>oa [mno niKnoi PAn mmrn .mia niaaKnn ( 1 ) .a 
.PPon K>oa yvno juksoi PAn nm*fn .mia maaKiin (2) 
n>vn .>ai>nn K>oa jiksoi s t mpo Po PAn n>rn .ntnin tnaaKiin (3) 

.’PPon K’oa riKuoi S 2 mpo Po Pin 
7 *hk ism op9 ono 1.5 cm Kin o>artn oaan .nomn maaKiin (4) 

.PAn 

T>ik Po 0 P 0 mn ik 0 P 0 *1900 o?k conn o*i9n .o>o>a imp} (s) 

.PAn 


T 


1 _ 
f 


2 ^ = 0.04 sec 


.A 


A [cm] 
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14 -i 13 naoo rmm’a 


jvrma np>o»a - m»na >p*ia pbNW - 13 *iao» pn>a 


-'Ph 


12,400 _ 12,400 
X " 5880 


= 2.11 eV 


.K 


n-2 nunn jin < niiion poia 'pv rw 1 ?:10 nNsins nsu mnwn ipn 

:n=4 ntn^ 


AE = E 4 - E 2 = -1.52 - (-3.63) = 2.11 eV 


.1 


n»niN tMa n> n (4000 A) n*nin niNti movuNn mnpn .n^> .a 
Kin n>3Y>n nmi numn pnop^N ppt> nwmn n>AniKn .3.1 eV 'pv 

.3.63 eV 

riK ny'pyn'p np>9t?» JPoi>p nnnjm wnb ra»n >\y<nnn pnopPN^ .*r 

:nnK nann mno!7 nwpn pnop^Nn 

AE = E 3 - E 2 = -1.80 - (-3.63) = 1.83 eV 


iwma np»o’a - m»na ’p* 13 - w ivuva 

ntu Ksoi) imPpuP rwniK *mv iP wo inKO tpniNO i>s> *inv Br .n 

.(Tua 'inv 

AE 

-g- = 7.4 MeV :d>>nip 1 JM 1 K <pAn 10 A 

AEy = A-7.4 MeV = 235-7.4-l-10 e -1.6-10“ ia = 2.7810 10 J 


AE». = A 8.6 MeV = 87-8.6-l-10 e -1.6-10“ la = 1.197-10 10 J .A 

AE^o = A'8.4 MeV = 146-8.4 110 e -1.6 10“ 13 = 1.96-10“ 10 J 
AEy- AEft. - AE La = (2.78 - 1.197 - 1.96) 10“ 10 = 0.377 10 10 J 
P 2-10 9 

P = )?'ti-AE .=> n = — AE = o.25-0.377-10“ 10 = 2A21 ° 20 1 


n»wp *])> bv np’ipo - rwna >p-»a ybav - 15 *iat>o jnti’a 


P-sin(ot) T-sin(60°X 


Pcos(a)" 






T :an oion a>^nan mni^n 
Tcos(60°) 
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1999 


16 -115 *1300 nil1*lJl>3 


Tsin(60°)-2L = Mg-L 


T = 


:^opi *osP onoi □’oioion Pipwn .n 

Mg 


2 sin (60°) 


I = M-L 2 + M-g] 2 = ~M-L 2 


:kid vx*? tjiva Ttotinn woio 


t = la 


T 

a = T 


Mg- 


1 “ML 2 


2__3g 
2 L 


Mg“ = “Icj 2 + j-M-v 2 


:n>njN >^p>vo 


M-L 2 


v = w -2 


M «2 = 2T M - La ^ + 2 M H] 

2 _ 12 ‘g ./l2*g 

W 7*L W V 7L 


v = w 


■- ■ VW L - 1/ 2 ^ 2 = l/r^ 


PP nn’on *i>>n T:mn \n pmom ^idkd pp oj&ian .i 


n>\yp b\y np’ian - m»fn »p*ia pi>N\y 16 *iaoa inn>a 

:A rrt)p3!i nmn .k 

= 0.4 + h = 0.4 + [r - r cos(60°)] 

- 0.4 + 0.1-tl - cos(60°)] = 0.45 m 

:B mipn iron 

= r = 0.1 m 

:n>A*OK >tnp>vo iron nmno an kskm .a 

mg CH^-H^) =“-m*v 2 +j-I-tJ 2 = “-*m v 2 +i||rnr 2 j = y^mv 2 

V = g(H M -H B ) = 1^10(0.45 - 0.1) = yj || 
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1999 


i8-i 17 ,16 ison imm>9 


N - mg = my 


N 


= m[g + f] = 0. 5 (l0 + - 8.57 N 


t — lex => a = j ioiqigi iv» otvn n>Pn iiwiim nsiKiin .a 

t?\y nun ip pi pnion) mi> l7rtA gigigg 73 mi> nt>m iinnnw t>n 
rmpn Km nPG>t?iGn nsiKtin pP (inv Pm ™ oigi PpvGn 

.t?<m Km nNt nGiyP 3 mipn .A 


fsrtrn onr - m>ni Ifow - i? *iat>G pjpa 

Py nnGni upGn rniG pi vug Giin pK) nunn Pv> isg Kin isgg .k 

UK da PP 11 Kin >1 upon Pw mion jik niKno 1 noipy .(omin 

.P>Ptm Piy nmMinn Py nnon 

pn lAin Py nnon pi yuo vn<m pK 1*011 .t>9KP nnv yuon \yisn .1 

ga pk ,tAin Py nnom upon nno pi yuo vnin paw ppioi ,Gim 

.PAyoi Givni upon nno pi ysno vnin 


w 0 


vTc 


2'7T'f = 


Vlc 


:n*nnn Pyj Kin i^oniy pvio .a 


4 tt 2 f 2 C 4 'tt 2 100 2 10 10" 6 


^ = 0.2533 H 


V z HR + R l ) 
V* IR 


12 _ 6 + R l 
9 ” 6 


r l = 2 a 




.nunno PAyon jik K’sin pPi P>Ptm niKivm jik mvn m*Pn ntoin 
no^iy igk 120 Pii\y mm ,ii>Pompo 011m nosiy nunmi igko 

.ppn oivn 


.n 


paibm tnt - n*i*ni *pna pbNW - 18 naoo pupa 

DPono on pPi * Kin Pipi oivni P>Ptn oivn pi yaion vnon (1 ) .k 
mil oivn pi Kin upoi oitn .niinn Pg 120 Kin isoni nv hk nr 


.niinn P\y iso Kin ison >1 oitm nnon pi void wian pK (2) 
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1999 


19 -MS JlTOQ 


w*L = 2'Tr-f-L = 20 


X L = 20 n nxin nnr ^t>n tw ra^vn .n 

* L “ zfr = fSo = »'“ 36 H 


1 

wC 


1 

2 -TT-f-C 


20 


X L = 20 n :-T«n ftppyP nm Pppn Pyj nppyn 


=> 


c = 


l 

2“7rf-20 


1 

2--K-50-20 


1.5910” 4 F 


.A 


I c~ It 



• tmp nPn ivn Hin >p miw> HP l R TAin Py tmn (l) 
P*TAn PPtin rapy >3 pp> \ L PPon Py tmn 
.ppn Pppn ropy >p pta» \ c Pppn Py tmn 

( 2 ) 


I/f 


.T 


rmnno nn’P’p .’Po’pq Hin n>P>ppo minra Pipvyn tmn (3) 

.onm pp ,Pta> 


owni o>l?mn min - m*ni »p*ia - 19 *iaao inn >9 

nPiDYJ pr Pp ,n>pipn Pp\yot> Pita >iP>yn niPi inna nnPy n>pipn .h 

.oopp nyipiy 

nm ,noo >sPp (f) o>on imAjnm (mg) Ppwon p ninipn (l) .p 

.npyo >9 Pp (f) nP’yn 

* F 


f mg 

nmpn h9i\y p>po .nnTiiy Prun PpwoP niiiu >iP>yn mp .HP (2) 

.yipp nP>yn nip oa yipp 

□’on nnAAnn nip pp inv nPnA nmnnniu Ppp tp <pA Hin <pAn (3) 

.Tfti> pp Pipwn nipm phi> Pua 
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1999 


npn imyoi 20 ,19 nsra imrw 9 


t>n>n ,inp^n .m mnsft nrnaK v* ttipft nwas iiron nPP .a 
900 K>n nnp nia^ .nina^n tm> Nin i^id naim yipwn nain i>n 
.o>>in >id D>o!m 10 % o>*n yipw nnpn p 90x-w kg/m 3 

Kin nain Wdi yipvm pt7nn i>n t?n>n nnKD nnw K>n >pi >n^> nnvmn .*r 

.ni>9>9^n on> 


o*txni o’brufi mwi - m*na »p*ia yibNNy - 20 *1200 iniva 

:nrrm> Ptun PpooP rmiu nPPon Ppm ,ri9S ftPPTini -mao .n 
G = V p = 500 1025 = 512,500 kg 

mnoo kP nnai) nppoo ma nPPisn p o>o nnsim noon >*r> Py .n 
,nP>yn non pp in Pm Ppv n *io>P pa *pi (ynp aP>yn no pPi 

:>ooom>nn •pPm nooinoNn 'pPn Kin PPon ■pPn .a 
P = P 0 + p-g h = 10 5 + 1025 10 25 = 3.56 10 s ^ 

W = FAx = P-S-Ax = PV (1) .*t 

W = P-V = 3.56T0 S 0.5 = 1.7810 s J (2) 


"tom Abowo imwn - *ipn mayo 

.A ntipo Niin> nmn .4 


T = c + -?=->/d 
V g 


.T -n noi onn aPn Jd .7 


. -5= Kin W£P\y\y nv/’ ip K’n </d Pv mspitto T Po <pA Pv nNinnn 
Vd 

.<yiAn yo’oa nonP pa g n>\yainn m»Nnn nN .12 

HK’Aiyi nnKD ,T *mnnn pt oa p-ta d pnnnn on o>Pmn *iond .13 
.mop n>on>n nNaoni pp on’n ,miwo m>N AT mnnn 







jmthou 


mu now 


rpot^N n>!?N>:*30io n>mN 
= jk (A^) 2 (C/g^ =0 >137 nso3) 

^EF — A#* 

7P373N - DTOV 

□now N^n 

mnon Pip\y jvnnv 

W = A£ ( TfcbO J1>U0 HOT3N - £) 

/>=4W 

dt 

>i07 poon 

P ~ F v cosd 

’V37 >330 poun 

JOJ11 

'Ipnn 


•n 


F dt = A(mv) 


FAi = A (mv) 


wr-7PHO 


viap non 


+ m 2 v 2 = m i u i + m 2 u 2 WJ1 "no’v 


nuno-m jpot!w mmijinn 


»bN**nx n >nn 


Pn’tn u t?\y nsnn jiniwo 


pV - ntfr 


npwmoinn !?\y iivy^nn pinn 

Ai/* (2 - W 


jnnnna immn 


ca= 2nf=^ 


(tf = 




or = * orR 


n^wn nvun 

jptpw rmmo 

iv>o7o ii^ii 




np>oro>p 

n 

royn nrpno 

a = ^ 
dt 

rpyn hsinti 

u = v 0 +at 

run^n rm\y nvwi 

x-; z 0 + v o t + 

v- v j-VsLOV , 

-*• « 2 

i 

v 2 = U? + 2a (x - x c ) 


A !? on>n B >\y mi’po 

7 ba* 7 b" 

v A * 

rnrrD 

e 

ii 

£ 

■non no 

f = kAJZ 

pin pin 

£ 

va 

VI 

*-? 

nnuon 70 ’n 

/* = m*n 

npi?nn 70 ’n 

V p _ dimv) 
dt 

])\dv) ’ 3 \yn pinn 

IF = ml 


poum 

n>niN ,rmnv 

r si 


W = I F cos 9 ds rmnii 

Jsi 


W - F cos 6 As innp no t?\y rirny 

E k = tnnl 

2 

ji>wp n>m3N 

nono jpIw^oio mniN >iw 

AUg = ffigA/z 

(7>nN m\y) 
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niKmm <11 


r = r F sin 0 ; 

T = fxF no !?V U3D1D 

jiou’u ny*ont> in?P3 pin 

Zt= /a 

- _ LmiXi 

M 

SffZ ;V r 

;y - —r— 1 nun ouo 
a? 

I - I m,rf 

rnonn uioio 

/ = j r 2 dm 



nno»>p vx >ii!? monn umiD 


12 

1 
2 

jnR 2 


m£ 2 


tfi£ 2 


I m (*?+*f) 

|m/? 2 

|m« 2 


Np t»!?l 
pi !?it>n 

DV30 

in>n hid 
n!?d -ihd 


J - 4m. + mj2 ■tp’wy oovyo 

jiOp>p>£) n!wv?n V\jT*mnn pt 


r = 2, 


mgs 


Ico 


(n>u^“io) ns>pj 


£* = ^ 
2 

W = z6 
P = TCO 


n>aia>u jw?>p n>n^N 

nray 

pocn 


L = rxmv >rmpl >n>llt PJ 1 

L = / to ’Ji’m V)ji 

xAr - AL ’jvott vjn - >jpih npnn 


~kx = m- 


dh 

di 2 


Ji’iionn nyiui 
nvunn nNii\yo 


®“V£ 


X = A COS (CO l + 4>) "pt-OlpQ" JV’spJia 

v =-(oA sin {(01 +0 ) jivr>nD 

v = ± awA 2 - x 2 

a = -co 2 A cos (fl> * +0 ) nsiNJi 

a = - 

“iitnon pi 
m?WD Ttt>01\?D 


T - 2 ’VT 

T ‘ 2 *4i 




q mim2 

r2 


morjn no 


£/g = 


nmo n>>N>:ittn<) mruN 
(£/c (“) - 0) 


dL 

di 


i 1 ?sp ’pin 

= vnp (o^novyn pin) >ivyn pinn 


T if 


>vy>>\yn pinn 


>!?ayo t^orn !?v nmJN 

2 


E - GMXL =-%1 


£ = “ 


Q. Mm 

2T 


TT’OPp 

JWO 


rvvp 'll! np’iDO 


a = 


dB. 

di 

dco 

di 


n>rmu nmnE 

mn’m n^iNJi 
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Jiiantm 





!?vy nmuin 

S' 

II 

* 

5mmn o7?n rnoy 

P ^ VI 

poun 

V= e-rl 

o>p7n nnn 

Z1 - 0 

7in37>p >pin 

S£ = Z/tf 


-te 

1 

<u 

tr 

>3p3 >yn 07* 


m\y 

>omh mra ii>on no 
F = <?yi? sin a 

F = gv x B 

^3)0 n7vn on* nvu !?>n !?y no 

F ^ IlB sm. a 


cW”n 10 tun rrnn>^ non 

EL- Pz . Lh. O’PopD 0 O 17 N 

t 2it d 


P-o = 47rxl0' 7 ^- 
I A 


s’owo mv 

P = 27TT jnNi *w> 

8 = ^ 2 * P“* >Wo Wo o-im 

(Jiw-O iV V /? UV77 bya) 

toon jont»u -pjia 

3 = A) — W3»33 /V 1 * *plN J&JQ) 

£ 


np’outmup!?* 

F = lc q J3j 

— (p*>73) pPip pin 

r 2 


A: - 1 

= 9x10 9 ^1 

_l2a_ 

c 2 

E = E 

mo 

<7 


E = 1*3- 

3’3D >^DOn 770 

r 2 

>JVnpl ^OD 

E = k-3- 

>Moy > 2 aon mo 

R 2 

1^0 7173 

II 

n>5o\yn nnny 

v = k3 

r 

□>3D ^non ^Nnooia 


(7« = 0) >]mp3 ^VOD 

**\t< 

-* 

II 

]1U0 1173 ^N’31015 


(V- = 0) 

(;,I,v- 

}W 7 ^iq }o n>ro* 

C = 7 

W’pn jmin 

o 

II 

rump !op t?o !?o>p 



E = Z 

^3p Jiimt? i>3 H70 



u = icy 2 
2 

]W t?3p ^o rpyuN 

’t>nwn mi 

; <*7 


dt 

’V)7 Q7* 

V = RI 

□in pin 
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n iMnou 


nmm mnp 


nnoownn 

iiNn irnn 

/ OC — 1 — 

R 2 

niNn nnsiy 


JinnD niN-iBi mw-ry 
jnvivn >voP nnuii 

1= /JL LL + JJ 
f \|*1 Mi? I /?2/ 

/ = ^ jnNTJQ 


1 + 1*1 ; =/ 2 
w u f J 


„ _ Hi _ M _ f _ Si 

m -jr 0 -H~i~7 TV ^^ 


„«i8£ 

tgOo 


Umax = T+ 1 


Am'/i = 


ntron 


jPto j vdidx 


Ji’bp’P’an iwn jnim 


i> = Af 


nnnn yj nmnn 


sin $i _ n 2 _ o± 
sin * n ' ~ 


m>3\yn pin 


omvp vmspo nr>m tow 


* = #4 


muno 0 "N 3 

£ = -N m\ino d»nd 

dr 

£ = B-eusin a “[Pin ^ra mvm n"N3 

£ = ~L & nnasv mvnn o*nd 

e = iVA4ti> sin a> * IPinna moin o»nd 

U = llz 2 pwn miiNn mmNn 

’jow t?o nNDvynn pn> 

e 2 N 2 

pai^n mt ^ivn 

v - V o sin a> r papm nnD 

i = ! 0 sin(at - ip) l’ 2 i^n oit 

D^mOpON 0>D*iy 

I V 

I =-£ V*-A 

Y? . VT 

■ 7 _ P 

z -y niDV 

mo RLC na^yn 

Z -V ff!+ K£f 

mo RLC >wra yomn wit 

B = W cos <p VSIDD poun 

/• — 1 

yo IjrfLC LC ^ jmvni 

0 = «*l 

^ A m^NH 0313 

Act) 

/-) _ Lq^) _ | 

* - r ~ RC(lb ^ iym OT’NH mil 
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V 


niNnou <i7 


ixra diun 3 mm* mm 

£„-= - Sf (£„ 

= 0) 

>* _ 2n 2 k 2 m e e 4 

m e e 4 

h 2 

8 e} h 2 

R* = 13.6 eV 


1D>q Di\?Na inop^Nn >m>n 

r n = /"i* 2 


r,--£- 

4?r 2 m e ke 2 


r l = 0.529 A 


AxAp>^~ 

lit 

m*cn->Nii inpy 

A E = Amc 2 

n>n3N- nun 

’□’opN'p-n mpn nD>in 

- \N 
dt 

m>y*Tn ynp - X 

N = A^e-fc 


n’opjo>-n npo m^vD 

>3 

II 


T\ = An2 

1 A 

□”nn nn no )n\ 


fwpan mDinm 

nmpD Mvn minNrra ran mp 

sind * = £*" ( * + ^“^d 

AX = A 

4 d mw jitou 

jvnipjo -)$vn inv) ourapo mp 

U nuiii w !ma 

sin 0„ = |^(/t + p) A 
L n d 

na^py anoa oixrapo >r>p 

sin Q n = n^- nN*\ 
a 

T>m pica no’pya ran mp 


sin 0 n =: = /zA. 

A„ w 


n’3Yn» 

np>tna 

E - hv 

pun “?\y nni3N 

E (eV) = 1240a 

A (A) 


£jfc - /tV “ 5 

nup^moiD opoN 

-Sll CX 

II 

J=> 

■*1B 

It 

”rn-m unuw 

m e u n r n = n-£~ 
m 

inn mmn 

hv =|£>.£i| 
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mantm 


r 


•>>, 

ii 

"4 

jy\ nh jrmpnn 

A t = yA t Q 

pin mznNun 


: rn>rpn£ n^^DniDono 

..'■ U x~ V 


u *~ y 

1 - u-J- 


c 2 



•nmv >pin 

mun 


P>P^nn m^nn - i? 
m = ym 0 non 

E* = moC 2 (r- 1) JV>OJ>p n>313N 

E 0 = m 0 c 2 nm» ii»mi 

£ = /71 0 C 2 + £* = me 2 nPP*D 7V>mN 
p - mu - ym v pjl 


n>rDNl V)Jl 


E 2 = (pc ) 2 + (m Q c 2 f 




np’p>Dnot?N 


>ooom>nn ^pvnn-’nrvy n hwk 

dpif) _ _ c M(r)p(r) 
dr r 2 


max • 7> a pi pTiynn pin 


E = crE 4 pstna poo pin 


qdid i?\y runpn pddh 
L * 4jt/* 2 oT 4 (mTnj ,nrpm) 


4?rr 2 


C = H q - r 


5 njnpn <po 


pin 


\^ „ AA „ u_ 


= x = c ^PON 


mun^n min 


np>oo3>p 

imiTin 


tnn» rmyn * ii^za nn^no - u 
(x,y,z) oin ^> jiD - iVDt ? onn U ^', z ') 


•S{YVb Jl>^D‘n£DD3"iO 


X = /(* - vt) 


y =y ; z = z 
,-= r (,.^}. 













JiiKnou <n 


>N1«n prQN 

in x nmp 'iv rmmn 

D”Pip-^y 

A/ = N^'P* rmmnn □ 7p» - /x 
pon oi^n nnu>j 

c = Nj -At ? . 
iV, +■ n 2 

D”Pip-:?y o^i >vy mtnnn oipa 
{rowrjp d”din) 



71171 'I'v ji>i”3in rosy - 2 


onai o^ti 3 


X* 

II 

*r*l 


P =pgh 

>ouum>n 

1 

II 

Puuu) >P»y no 

£♦§+>-w P 

^ira pin 

Ay = yiap 

Jiispsnn jinon 

pK = ^7 >Pn>-pn n P\y s^on jinwb 


np>r»Hin-m 


>tw“PN u S\y a^nn jiniiisjo 

p^ = ai/?t 

>Pn>t>n n o^itnn om Pu^p 

c„ - c v = R 


wn*' rn ^n>i>n n !?>y in* ^iap 
£* = \rt = c„r 



>»ion-yt ’5n’tk n S\y ion bin!? 


£* - §*r = 



npwnjrtfin ^>\y pwnn pmn 
At/ = Q - W 


o»t>Nn>N o>ra i->on ’ktijiipn “p^rm 
At/ = 0 

2 = ^= nRT in (~lj 

o»twT>N Q’na 7 >qd nsawrN 7^nn 
Q = 0 

= P2 v l • ^i^r 1 - T 2 vl l 

*1 ~ n’03>Tionji nftnn 

AS ^ 0 (5) n’onuw 

o>s>on o>s^nia 

‘tf-y- ; A S-S2-S,-j& 

T y 

AS = nc v £n -?- + nR 

* l m 
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mantm <vr 


a»o’oa ownp 

(.nnsa murin'? d>0£0?3i ,yvpn >si*o>sn pinno *p)DS pma d*dwh o*ynpn my) 


m 

Jirnn> 

V)D>U 

VUDn do 

3 X to 8 

m * s' 1 

C 

p>*n iwn jm>no 

1.256 X icr 6 

Hx m’ 1 

Mo 

pnn mPnN’oio 

8.85 x 10' !2 

Fx m 1 


pnn mnopbNn 

1.60 x 10‘ 19 

C 

e 

]r»opt? KTl ivdp 

6.63 x 10' 34 

J X s 

A 

pJN!?0 VDp 

4.14 x 10' 15 

eV x s 



6.67 x 10' 11 

Nxm 2 xkg' 2 

G 

msoman nap 

9.11 x IO - 31 

kg 


inopto bo nnuo jito 

1.67 x 10' 27 

kg 

m P 

lions >0 nrm» nop 

1.67 x 10' 27 

kg 

m n 

inu>u bo nrmjo ddp 

6.02 x 10 23 

mo£ _1 

n a 

mmN snap 

1.38 xlO' 23 

JxK' 1 

k 

pabu snap 

8.31 

J x K _1 x mor 1 

R 

onsn snap 

5.67 xl(T 8 

Wx m‘ 2 x K -4 

a 

poo snap 

2.90x1 O' 3 

m x K 

a 

pi snap 

5 x 10 4 

m x s -5 x Mpc’ 1 

*o 

ban snap 


nn»n>n mj«>p vm>a 


1D13N A 

pom 

N 

poas pc 

DIN n 

!?wi 

J 

*11N mo £y 

olni v 

otni ynuppN 

eV 

maisnopN n-pm AU 

T311 Wb 

otm ynopbN ivP>d 

MeV 

ao» m 

rPoo T 

01 

W 

OlOPMN A 

OINi G 


mo£ 

DlSlb>p kg 

mn H 

ovPs mbyo 

°C 

□“» gr 

"On Hz 

pipp npy» 

K 

mmoN non jn>n> u 

i?pos Pa 


C 

n*»so s 


T1D 

F 

nyo h 
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mantro <n 


nmrp in onvp 


rm~UN 

1 kWh- 3.6 xI0 6 I 

1 eV = 1.6xlO' 19 J 

>Q3an nw 

1 ^y = 1T= 10 4 G 
m 

mi 

t kgxm = L 87 x 1q2i M^V 
s c 

1 nVDVVIVH = l.OlXlO 5 ^- 
m 2 

vvrtx m^vn 1 ? m:?ym igyn 


t c = T - 273 


TV1N 

I AU= 1.5xlO n m 
lAy =9.46xl0 15 m 
1 pc = 3.26 Ay 
* 206265 AU 
- 3.08 x 10 16 m 
1 A = 10' l0 m 

m 

mm’ 365,25 = mww nw l 
mm> 366.25 = mnzrD m\y 1 

noc 


MeV 

lu = 931.50 -r- - 1.66 xlO -27 kg 


Tipoona mnou 


7T/?3 


tttd n<u 


sin ^ = tg 0 ~ o nuop jyp*m *my 


2kR 
xRi 
4 */? 2 


✓iytt HP’n 
!™>y nu\y 
mD E3 no\y 
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niNntm <yr 


JiDnynn omvpn o^*ti 



tn!?TO tnm 

(m) y^lOD 

*mnn 

(rnoo*) 

(m) WH 

(kg) iron 

□*nn 

5.5 

1.5XI0 11 

365.25 

R = 6.4xl0 6 

W = 6xl0 24 

yiN 

1.4 

- 

- 

7xl0 s ~110tf 


\ynvy 

3.3 

3.8xl0 8 ~60fi 

27.3 

l^xlO 6 -—-1? 

7.3x1 0 22 ~|y 

nT 

5.6 

5.8xl0 10 

88 

2.6x 10 6 

0.05M 

>*np"io 
(nnn qdid) 

5.2 

■B5EHB 

245 


0.8 M 

ftrm) mu 

4.0 

2.3xl0 n 

687 

3.4x10 6 

0.1 A* 

O’IND 

(tn&) 

1.3 

7.8xiO n 

4333 

7.2xl0 7 

315 M 


0.7 

1.4xl0 12 

10759 

6.0xl0 7 

94 M 

'•KTOty 

n-noNU) 

1.4 

2.9x10 12 

30686 

mtmm 

14.4 Af 

outin 

1.3 


-60000 

2.5x 10 7 

16.7 Af 

irau 


5.9xl0 12 

-90000 





onriN D’p>pi?n bw mpon 


N"E>3 HUDH 



MeV 

—r- a nunn 

c 2 

HTOD 

p>pi? nn 

4.00260 

o l^n 


0.511 

0.000549 

l*nupt?N 

7.01601 

7 Li ovrpt? 


938.279 

1.007277 

pono 

12.00000 



939.571 

1.008665 

inona 

14.00307 

14 N lp)n 


938.789 

1.007825 

irPD 

15.99491 

16 0 i^nn 


1875.620 

2.013553 

' 1 




























































































imtntm <n 


□nnn dwowkpti a»n rnsno >3Dt 

non \\nzn'y o’VDwnn 



□>“rnn ouviti !?v> nwroipic maun 



.o’vainn D’3ny 

.nn* nmas inrmjw ^33 ,dOti nnronn enpo » 3 i» 
. 1 MHz jmnm nnnjrm oipn >33V o»ymJ n3iu3 


marw m>n«u x ’npi? nnmn >jd*t pn 




































































tPKWU >9 nfrtlV 1VG 


triwu '5 by tnbuv jra 

njMM 

690/1 648/1 565/1 516/1 384/1 204/1 75/24 - HU 1 lpi ilinJIl 

518/3 474/2 - nurm noun 

130/1 74/23 72/17 42/24 39/17 6/16 - ]1UVJ 1UJ ’JIUH pinn 

338/2 337/1 247/6 207/12 205/3 166/3 165/2 131/5 104/17 

692/3 691/2 651/3 607/1 566/2 517/2 427/2 

386/4 340/4 295/3 246/3 205/4 105/19 39/18 - irlaDll nuun 

693/4 607/2 567/3 428/4 

652/5 609/4 107/23 8/21 - n’aiJNI mill) 

473/1 426/1 384/2 294/1 245/1 204/2 165/1 131/4 - l’INl nimn 

475/3 428/3 339/3 294/2 245/2 131/3 107/24 72/18 6/15 - Din 

649/2 608/3 568/4 519/4 

296/4 246/4 166/4 130/2 104/18 46/32 40/19 - Il’Jimil ilUlJTl 

652/4 476/4 429/5 385/3 344/11 

296/5 247/5 206/5 167/6 166/5 140/30 72/19 6/17 - flT-OD 

694/5 610/5 568/5 520/5 476/5 386/5 340/5 297/6 

n>\yp <in 

134/12 133/11 99/2 99/1 66/2 66/1 32/2 32/1 1/2 1/1 

304/24 304/23 254/24 254/23 212/24 211/23 170/20 170/19 

485/16 484/15 439/16 438/15 394/16 393/15 349/24 349/23 

660/16 660/15 617/16 617/15 576/16 576/15 529/16 528/15 

705/16 704/15 


132/7 107/25 106/21 105/20 73/21 40/20 7/19 - 1UT mi 
248/7 208/16 208/15 207/13 168/16 168/15 140/33 132/8 

522/8 479/8 478/7 431/7 387/7 342/8 341/7 300/16 250/16 

696/8 694/6 653/6 611/7 570/7 

432/8 388/8 299/15 207/14 168/14 132/6 73/20 71/18 - lll’jl 

695/7 654/7 611/8 522/7 


-747- 



0>N\y« ’3 5y DrtNW 1VD 


249/15 249/14 248/13 169/18 75/25 41/22 - ’Inum ‘3N 1 SJD191 mill 
610/6 569/6 521/6 477/6 430/6 387/6 344/12 343/9 341/6 299/14 

297/7 250/17 209/18 133/9 108/26 75/26 8/22 7/20- 'tmn mm 
655/8 612/9 571/9 570/8 523/9 480/9 433/9 389/9 301/17 

699/10 697/9 

169/17 167/13 133/10 106/22 74/22 44/28 41/21 - muiin .n.N .3 
524/10 481/10 434/10 389/10 343/10 301/18 251/18 208/17 

656/10 655/9 613/10 572/10 

paib’ri tnr 

136/20 136/19 101/10 101/9 70/9 69/9 36/10 36/9 4/10 4/9 

305/26 305/25 255/26 255/25 212/26 212/25 173/28 172/27 

486/18 485/17 440/18 440/17 395/18 394/17 351/26 350/25 
661/18 661/17 618/18 618/17 578/18 577/17 530/18 530/17 

707/18 706/17 


*tiNn min 

42/23 36/12 36/11 9/25 9/24 8/23 4/11 - ll’IimiN’a np’D 91 N 
140/28 136/251 108/28 108/27 102/11 75/29 75/27 69/11 46/33 

302/19 297/10 252/20 248/9 209/19 206/7 206/6 173/29 167/7 
573/11 525/11 482/11 435/11 391/12 347/20 344/14 344/13 

700/11 657/11 614/11 

108/30 102/12 75/31 69/12 45/31 9/26 5/12 - n’ , ?Njr , 0 1 9 iljrtJ 91 N 
526/12 483/12 435/12 390/11 344/15 174/30 167/9 136/22 

701/12 658/12 574/12 

206/8 167/8 140/34 108/29 75/30 46/34 43/27 9/27 - 

615/12 346/19 302/20 297/9 252/19 248/10 210/20 

140/32 167/12 109/34 77/34 45/30 11/32 11/31 - nri’DjJNm 

484/14 437/14 346/17 303/22 298/13 298/12 207/19 174/31 

703/14 659/14 616/14 575/14 

109/33 102/13 77/33 70/14 42/25 11/30 5/13 - 1 ~ltljl‘JN1019 Op9N 
346/18 253/21 248/11 211/21 175/32 167/11 139/27 137/23 

658/13 483/13 392/13 

207/11 207/10 140/29 70/13 43/26 37/13 - lilll “JUJ DIONO 11111 

615/13 575/13 527/14 436/13 347/21 303/21 248/12 211/22 

702/13 


-748- 



owtm >9 nilKv; \\w 


348/22 - pm png ’ion 
254/22 140/31 138/24 103/14 44/29 5/11 - *1111-111 la 
298/11 109/32 109/31 77/32 10/29 10/28 - TPJlOig 

o*ni o»i>m 

135/16 100/5 67/5 34/6 34/5 3/6 - nS’SH jJim UID’DIN jlin 
619/20 619/9 579/19 531/19 441/19 351/27 213/27 171/24 

708/19 663/20 662/19 

395/19 396/20 352/28 306/27 256/27 68/6 2/5 - IPUil nNlllUD 

709/20 532/20 486/19 

441/20 306/28 256/28 213/28 171/23 135/15 100/6 - ’Uni pin 

580/20 487/20 


lwnan motvn tnm 

136/18 135/17 101/8 101/7 68/8 68/7 35/8 35/7 3/8 3/7 

489/24 489/23 443/24 443/23 398/24 398/23 172/26 172/25 

665/24 664/23 621/24 621/23 582/24 581/23 535/24 534/23 

712/24 711/23 

134/14 134/13 99/4 99/3 67/4 67/3 33/4 33/3 2/4 2/3 

397/22 397/21 353/30 352/29 307/30 307/29 171/22 170/21 

620/22 620/21 580/22 580/21 533/22 533/21 488/22 488/21 

710/22 710/21 664/22 663/21 

)iniN 

175/33 139/26 138/25 103/16 103/15 71/16 71/15 38/16 38/15 
536/25 491/26 490/25 445/26 444/25 399/26 398/25 176/34 

536/26 

np>o>anooN 

582/25 537/28 537/27 492/28 492/27 445/27 400/28 399/27 

714/26 713/25 666/26 665/25 622/26 622/25 583/26 

01*0 

716/28 715/27 668/28 667/27 624/28 623/27 585/28 584/27 

(Unseen) *ipn fniyo 
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